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2-1 Tanorpapusa Vanatenbctpa Akanemuu nayK CCCP. Mocksa, Jly6uuckum nep., 4 


Jloxnanp AkagzeMun nayr CCCP 
1960. Tom 131, Ni 4 


MATEMATHKA 


E. A. BPEJUXHHA 


EKOTOPbIE BONPOCbI NPHBJIMDKEHHA NOUTH-MEPHOJMYECKHX 
®YHKUWMH C OFTPAHHYUEHHBIM CHEKTPOM 


(ITpedcmaeaeno axademukom B. H. Cmuupnoseim 4 XII 1959) 


1. OOosHaunm yepes S Kanacc nourn-nepHogzMyueckux byHKunit f(x) (3mecw. 
i HW2Ke MMeIOTCH B BHAy paBHOMepHble NoUTH-epHosuyecKHe (byHKWMH) H 
BeJIEM COOTBETCTBYIOINHe HM pxLbl Dyppe: 


f(x)~ Dd) Aree 


k=—oo 


ky = 0; Ape, < Ay mpn Rk > 0; Hand pies), Nee = = hy A, =O: Cl) 


Ar|+|A_2|>0 upu k= 0). 
O6o3sHauum yepe3 L = L (f) nocmeqopaTembHoctTb {Az} (k= 1, 2,...). 
ByjleM cuutTaTb, §TO NouTH-nepHofuyeckan (byHkuusa f (x) NIpHHa ex nT 


Kuiaccy S, (n= 1,2,...), ecau Haligytca yuKuun fo(x), fa (x),---, fn (x), 
oOslafatollve culeyOUlMMH __ cBolictBamu: — fo(x) =f (x), f’m4i (x) = fm (x) 
(i =0,1,...,n—1), fm(x)ES (m=0,1,...,n). OvuesnzHp ~ Bkmlo“eHnus 
. GE ies . 

Tloso2xuM 


f(xy) Dy Ane’*e*|, 


| Apl>e 
ze (j) = Ini i Sup | Fe bak c(f) = Inf, {Sup| fe) —F (ff, 
rye ——— NOYTH-MepHOMMYeCKHX (PyHKUHH, NoKasaTemH Pypbe KOTOpPbIX 


{he} YOBJIETBOPAIOT YCJIOBHIO | hy | > fe. 
IlyctTb 


SED Sey 


=: C nee 


|Ap|>e 


| i 
cyanea ah Serle] re toa) N>0, 


( Sup |f (x)|, N= 0; 
Q,(N) sBJAeTCH HelpepbIBHOH, OrpaHHYeHHOH, HeBospacrTatoujeh (pyHKilHei.. 
Ina mo6ok dyukuun f(x)ES lim Q;(N) = 0. 
N 


2. Teopema |. Ecau F(x) ES, mo 


| ee (f) <C,2( 
20e Cy — abcontomHaA nocmosHHan. 
TokxasateabcTsBo. TlonoxumM 


is Soi 
1—6(1—t)"_6 (1 EY, ape = ; 


3} 2(2—tl’, : ee 


| 0, bike Loe, 


~), (2) 


/ 


$e (2) 


“yor a 


(oe) ins elt pipes ; (2 H ee <u) } 
a aa 12 8 sin ae: Z + sineuw|2sin D) 
Pew) =a | ee dt = = il | 
—0oo 


elfix)= | Feta) e(adu~ Dy Are + De (a) AaelO#, 


{| Apl<e €<|Ap|<2e 
JlerKO BHJeTb, YTO 


é: (f) < Sup | pe (f, x) |- (3 
VMuterpupya mo yacTaM, nowJlyyHM 
Mie ee \ F (u, x) W.(u) du, rae F (uw, x) =\f (x + tdi 
sakes 0 


IIpu JIKOOOM BelIleCTBEHHOM C HMeeT MeCTO HEpaBeHCTBO 


Sup | F (cu, (<2 + [el [4[Qp(u), 


‘OSTOMY 
4 = 
92 (fs X) < Co (+), (4 
mae 
42 ee 8 sin’ ie + sino (2sin$- —v) 
C= \ 2+ |v) || ———+, ++ | |ao. 


—oo 


H3 (3) u (4) cnenyer 2oKa3biBaemad oneHKa (2). 
Caeactsue. Ecau cywuecmeyiom nocmoannoe A ua (0<a< 1) makue 
‘4mo 


u 


\i (e+) dt 


0 


K Ala iSe, (5 


é- (f) < const -e%, " ; | (6 


Aokasatenbertso. B cuny (5) Q; (+) < As*. OrmetuM, 4TO oeH: 
xa (6) cefyeT H3 pesysbTaToB pa6ortpr (') (cM. TaK2xKe )}. 
Teopema 2. bent (x) GS,,.1n0 


ee (f) <Cns"Qj,(), cc 


-20e Cy — NOCMOAHHAA, 3ABUCALUAA MOAbKO Om N. 


JlokasaTebCTBO TeOpeMbI MPOBOAMTCA HHAYKTHBHBIM MeTOOM H OCHOBaHC 
‘Ha CJleqylouleH seme. 
JIemma. Ecau f (x) €S1, mo 


ez (f) <Ce Sup | fi; (x) |, 


-c0e 


v , 
oe) 8 sin’ sin 7 + sin v(2sin $ —o) 
Ces ae y4 dv. 


B oyenxe {7) Ci=C,C". 
222 


B cusy ovesufHoro Hepapenctaa e; (f) >E.(f) B omenKax (2), (6), (7) 
MOXHO 3aMeHHTb (f/f) Ha E, (f). 

3. Cenyloulad Teopema flaeT OWeHKY OTKJOHeHHA YaCTHBIX CYMM paja 
@ypbe OT MoyTH-nepHomudeckol cbyHkuHH Kaacca S. 
Teopema 3. Iycmb O0<4<e, f(x)ES. Toeda 


| Jlerko BUeTb, 4TO 


: 72 § 
: Re (f) < 2B. (f) {1+ = + Ni (q) — Ni) +— Int e3h, (8) 
2de Ni (s)= >} 1. 
Ap>et 
HokasatTeabertso. Ilyctp 
3 Dag |e <%, 
1 
m=) ge—lt, aSlAl<e 
| (0, |t| >; 
| Torza | 
Ep ok dae Sad ls 
eo) 4 Sin D) usin 9 u 
1 : 
Fre (u) = 52 \ Gre (Che TM di ="—aexcyae@® > 
ic. 2 (x) = \ f(x + u)P,,- (u) du ~ ys Ate es > Pin, e (Az) Aga. 
| —oo |Agl<n n<lApl<e 


Otol. Acil— ele oe ie 


N<|Apl<e |Apl>s 
TOSTOMY 
Re (f) < Sup | fa,e(%)| + 2 max. | Ag|{N (ny) —N (e) + 1). (9) 
38 n<|Apl|<e 


Tlycts ¢, = 0; nafigerca bynkuus F* (x) €Q-. Takaa, 4TO 


[fF (x) — FP’ (x) |S Ee (f) + 1. 


Torya 
| Fe +u) Ve du— | FP @+y Pn. W)dul< 
<[Ee(f) ted | [Yr (wy) |de< 2B) +e (+ ne, 
u, B CHJY TIPOHSBOJIBHOCTH &, ter 
" 2 4 s\n 

Neg AROS ieee SE (10) 

TIpu jAr|<e 
T 
Ay lim \ [f (x) — F* (x) Jee dx, 
T—0o 


0 


cilegqoBatembHo | A,|< FE. (f) +81, H, TaK Kak & MpOH3BOJIbHO, 


4< max | Ag|<E. (f)- (11) 
IA pl<e . 


V3 (3), (10) w (11) cnegyer (8). 
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B npwvioxkeHuax TeopeMb! 3 BbIGOp MapaMeTpa y OpefeAeTCA B M3BECT- 
Holi Mepe (cM. (4)) XapakTepOM ToCcJeLOBaTebHOCTH Liff)s 
4. PaccMOTpHM HeKOTOPbI€ IPHMeHEHHA MOJIYYeHHbIX BbIIMe OMCHOK. 
Teopema 4. ITycme {(x) ne eospacmaem npu x >0, lim 6 (x) =0, u 
X00 


u 


Le 

~- \ f(x + 2) dt 
0 

Toeda ps0 (1) cxodumca pabHomepHo, ecAau 


( il 1 An t+ Ania <0, 


<§(|u]). (12) 


tells 
JloKa3ateaberso. Benegcraue (12) Q;(N)<9(N); npumensa (2) u 
(8) mpu ¢=An, j= Anyi, NOMYIAM | 


qq ——————— 
Ni 


n 


4 js {i a ee 
Ran f) S200) (|| Oh ae eee me 
uTO H JOKa3bIBaeT TeopeMy. 

Teopema 5. /Tycmb cyuecmeyem nocmosxxaa A makan, «mo 
Viet tdt|<A. (13) 
0 
Toeda pad (1) cxodumca paeHomepHo, ecau 


A ena 
Ann, Gana Oy (14) 
Jloka3sateamberTsBo. B cuay (13) f (x) €Sy; “3 (7) u (8) caenyer 


| dae 
oer (x) Pee * a Se) 
n . man 


u, BcvleqcTBHe (14), lim Ra, (f) = 0. 


M3 teopempl 4 npu 8 (x) = a (0<a<1) culeayeT npH3sHakK CXxOAuMOCTH 


5B. M. ane (1,2). Teopema 5 sBaseTca yTOUHeEHHeEM 3TOrO MpH3Haka 
HpH «= I, 
Teopema 6. Ecau cywecmeyrom namypaaconoe m u §8>1 makue, «mo 
A, 
SOF (= Ue hea) (15) 


Anim 


mo ps0 (1) cxodumca paeHomepHo. 
Wokasateabertso. Hs (15) cnenyer (cm. (°)), uto Nz (e)—N_z (28) =O0(1). 
MonoxuB B (8) ©=An, 4=1/2An, nonyyum Rag, (f) = O[Ea, (fl. 
CuneactTsBue. pu eoinonanenuu ycaogua meopemet 6 pad (1) cxodumca 
adcomomno (4,°); npu amom uUmerom mecmo nopsAOKoBLlIe paeeHcmea 


E.(f) ~ Re (f) ~ & (f), 
ede ge(fy= = DAge 


|Agl<e 
Ky6puuesckui Tloctynusio 
aBHallHOHHBIH + HHCTATYT 1 XII 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


‘5B. M. Jleputan, 3an. Hayx.-noca. incr. matem. u mex., Xa 
: ‘ 2 ; : ., XAPbKOBCK. MaTeM. TOB., 
be cep. 4, 105 (1937). *# B. M. Jlepuran, Tloutu-nepvoguyeckue dyuxunu, M., 1953. 
-B. Creukunu, Mss. AH CCCP, cep. Matem., 20, Ne 3 (1956). *E. A. Bpenux 
Ha, J[AH, 123, Ne 2 (1958). 5 EL. A. 5 peAuxuna, JAH, 111, Ne 6 (1956). 
724 


Honuanp Akayemuu nayk CCCP 
1960. Tom 134, Ni 4 


MATEMATHKA 


B. A. BYBJIWK 


O CYUJECTBOBAHHH HE)KECTKHX 3AMKHYTBIX 
NOBEPXHOCTEM 


(ITpedcmaeaeno axademuxom I]. C. Aaexcaxdposeim 1 XII 1959) 


| 1. B 1929 r. C.-Kon-®occen qoka3a cyulecTBOBaHve HexKeCTKUX 3aMKHy- 
| TbIX MOBeEPXHOCTeH, HMEIOWLMX XOTH ObI OHO HETPHBMAbHOe GecKOHeYHO Mauioe 
usrMOaHve, a TakxKe MOCTaBHJI BOMpoc O CYIleCTBOBaHHH 3aMKHYTOM MoBepx- 
HOCTH C HECKOJIBKHMH HVJIM JaxKe CO CUeTHBIM YHCJIOM JIMHEHHO HE3aBHCHMBIX Gec- 
KOHEYHO MaJibixX H3rnOannk (?). B pa6otax C. Kou-@occena (2) u 9. T. Mosna- 
Ka (*) 9TOT BOMpoc CBA3AaH C CYIeCTBOBaHHeM OeCKOHeYHO MaJIbIX usrHOaHnit 
2-ro MlopsKa, a B paOote H. B. Edbumora (°) — c anasmuTuueckol Heu3sruOae- 
MOCTbIO 3€MKHYTOH TOBepXHOCcTH. TakuM 06pa30M, BOmpoc O cyllecTBOBaHHu 
3aMKHYTOH MOBepXHOCTH C HeCKOJIbKHMM JIMHeEMHO He3aBHCHMbIMH OecKOHedHO 
MaJIbIMH H3THOAHHAMH e€CTECTBEHHO BO3HUMKaeT B TEOPHH GO@CKOHEYHO MaJIbIX 13- 
ru0anui. 

B 1957 r. 9. T. Mo3HaKx nocrpou mpumMep 3aMKHYTOH NOBepXHOCTH Bpalile- 
HHA C OCOOCHHOCTHIO B OAHOM Novoce, PYHAaMeHTaJIbHad CHcTeMa OeCKOHeYHO 
MaJIbIX HW3rHOaHHi KOTOPpOH cofepxKUT cyeTHOe MHOKecTBO H3rHuOaHHh (2). 
B 1958 r. aBTopom MocTpoeH NpHMep CHCTeMbI HeXKeCTKUX PakKUX 34MKHYTHIX 
MOBepXHOCTeH, (PyHaMeHTaJIbHad CHCTeMa Oe€CKOHeEYHO MaJIbIX H3rHOaHH KoO- 
TOPbIX COJePp2KHT, NO Kpalineli Mepe, 7Ba u3rvOaHuaA (>). B HacTosujet 3amMeTKe 
CTPOHTCA IIPHMep, NOKAa3bIBalOulN CYULeECTBOBaHHe HEKECTKUX PeryJIAPHbIX 3aM- 
KHYTbIX TOBePXHOCTeH, KOTOPble HMeIOT He MeHee JBYX JIMHeEHHO HeSABHCHMBIX 
OecKOHeESHO MaJIbIX H3rHOaHHH. 

2. OrpickaHve GecKOHeYHO MaJIbIX U3rMOaHHH NOBepXHOCTH BPallleHHA, 3a- 
aHHol ypaBHeHvem Mepuyvana r = r(u), cBoquTcs (1) K OTbICKAHMIO TaKHX He- 
TPHBHAaJIbHBIX HHTerpasioB y, (u) ypaBHeHUA 


fea ang Fees) ==10, (1) 


KOTOpPble HeEMPepbIBHbI BMeCTe C MepBOH MpOusBOLHOM BCIOLy Ha MOBepXHOCTH 
W OOpalilaroTcs B HYJIb B ee Momocax. Syecb k MoxKeT MPHHUMATD JHOOHIe LHevo- 
UHCJIeHHbIe 3HaVeHHA R>2, npwyeM pasHbIM 3HaYeHHAM & COOTBETCTBYIOT JIH- 
HeHHO He3aBHCHMble Oe€CKOHeYHO Mavible U3rHOaHuA. 

Ilycrb nopepXHocTb Bpallenua S 3afana CJleqytouluMH ypaBHeHHAMuM Me- 
‘puanana: 


0 npH w= 0) 
V uK, (bu?) mpun O0O<u<a, 
Ps i Vi oc cho atcig (0 — C)) ip a <a (2) 
‘r (2a + 2c — u) mpHa }-c¢Qux 2a +2e, 


rie a, b, c, A, # —toKa HeonpegeseHHbIe NocTOsHHbIe, a Ky (bu*) — Buyous- 
meHeHHaa (pyHKuna Becceaa Broporo poja (pyHKuua Makfouanpya). 
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Tas y,(u) npu k= 2 u upu k=6 B cuay (1) MOKHO TONOKUTS 


usin b V 3u2 mpH u<a 

: BV (u—a—c)? + 1 cos (V 4 + 3a? arctg (u —a—o)) 

Me mpHa<u<gate, 
X2 (2a + 2c — u) mpy a+cmQu< 2a 2. 
u/s (sin b V 35u2—bV 35 u2cos'b V 35 u?) Ip u<a, 
BV u —a—c)* + | cos (V 36 + 35a? arctg (wu — a —c)) 

x= mpu a <i <a-t c, 
¥6 (2a + 2c — u) mpH ateo<mu< 2a+ 2, 


rye B, u B.g— oka HeonpeseJieHHble NOCTOAHHBIe. 

Tlopepxuoctb S perysiapHa BCIO.y, KpOMe, ObITb MOXKET, Napasenr 
u =a. Vnterpambt yo (uv) H ye (u) OOpalaioTcaA B HYyJlb B Mosocax Nopepx- 
HocTH S uw HenpepbIBHbI BMeCTe C IlepBbIMH M BTOPbIMH IPOW3BOJHbIMH BCIOLY 
Ha IOBeEpXHUCTH, KpoMe, ObITb MOXKET, Napanienw u=—a. UtTobs byHKuuw 
r(u),%2(u) H y¢(uU) ObINM TBaxKbI HeNpepbIBHO AupdepeHuMpyeMbIMH U pK 
u == a, TlocTosHHble a, b, c, A, &, By, Bg KOKHbI YAOBMCTBOPATh YCNOBMAM: 


ale Ky (ba®) = A(c? + 1)2(chaarctgc); 
We Qu IMS (ba") sae 2ba'/2 Ky (ba?) a 
= A(c?+1)—*| — cch (a arctgc) — « sh (a arctgc)]; 
(—*/,a? -+ 4b?a?) a’? Ky (ba”) = A(1 +- a”) (1 + c*)—*ch (@ arctge); 
ah + sin V3 ba? = B, (c? + 1)'cos (V 4 + 3a?.arctge); 

—,a—h sin Y 3ba? + 2b V 3a'2cos V 3ba? = (3) 
= — Bz (c? + 1)~*[ecos (V4 + 3a arctgc)— Y 4 + 8a? sin (V 4+ 3a2 arctgc)]; 
a~‘? (sin V 35ba® — V 35ba* cos VY 36ba*) = By (c2-+ 1): cos (VW 364-3542 arctge); 

— §/,a~h (sin V 35ba®— V 35ba? cos V 35a?) + 70b2a’?: sin V 35ba? = 
= — Bg (c?+ 1)~[ccos (V 36 + 35a? arctgc) — 
— V 36 + 35a? sin (V 36 + 35a? arctgc)]. 


Ec B Ka¥eCTBe TIOCTOSHHBIX B3ATb pellleHua cucTembI (3),7 yqoBmeTBO- 
PAIOWlue TEOMeETPHYeCKH OYCBHAHbIM YCJIOBUAM 


aS Veec 0. ibaa (4) 


(mocienHee ycmoBHe OecHeyBaeT HeBBINYKJOCTh NoBepxHocTtu S), To mo- 
BepxHocTh S, 3ajjaHHad ypaBHenusmu (2), Oyfer He2KecTKOH  perymapHol 
3AMKHYTOM TOBepXHOCTbIO, HMelOlelH He MeHee yBYX JIMHeMHO He3aBHCHMBbIX 
OecKOHEYHO MasbIX HarHOannit. 

3. CymlecTBoBaHve peweHuli cucTemb! (3), yOBIeTBOPAIONLUX ycsoBusi (4),. 
AOKAasbIBaeTcs celyiouluM oOpasom. McKkmouns v3 cucTempl (3) HeH3BeCTHbIe 
A, B,, Be uw npoussena gaMeHy NepeMeHHBIX ba? =d, 2a/(1 +c?) =e, 
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OJYYHM cHcTemy 4 ypaBHeHui c 4 HeH3BeCTHbIMH: 


1—4YV 3dctgV 3d + e[V/4 + 32 tg (V4 + 3a? arctgc) —c| = 0: 


1 A hee oeegh | 
V 35 dctg V 35d — 1 + e [V 36 + 35a? tg (V 36 + 352? arctge) — c] = 0; 


1 — 16d? + (1 +02) e2? = 0: |— 4d +elath(xarctge) +c] =0. (5) 


Cuctema (5) uMeeT cezyiomlee rmpHOM2xKeHHOe pemlenue: 


= 1,676476182; a = 0,676302299; c = 1,032224126; e = 5,492713640. (6). 


5+ 


ITO TIpHOMxKeHHe YNOBMeTBOpAeT ycuOBHAM Teopempt JI. B. Kantopo- 
Wua O CyWeCTBOBaHHH TOYHOFO pellleHHA CHCTeMbI asre6panueckux UM TpaHc- 
CHACHTHBIX ypaBHeHHt 


TPO hase) a mere rt) (7). 


OKpecTHOCTH TIpHONM2KeHHOTO pemenns rare Os 


Ilycmo Oas cucmemoelt ypaenenuti (7): 

1) | fe (9, ¥2,..., xm) <q (i= 1, 2,. 

2) nampuya a] (af. J Oxa)oll ( (i,k = 1, ox ee) umeem onpedenumeno A, 
OMAULHOLL OM HYAA; eCAU Aik — MUHOpoL e20, Mo noaowcum 


1 1 
max + di|Aal=B 


3) | Of; /OxjOx,|<L 6 unmepecyroweti Hac o6aacmu. 

Toeda, ecau 

4) h= Bm'yl <4/2, mo petuenue cucmemot (7) cywecmeyem u moocem- 
dolmb noay4eHo ae. Horomona (8). 

O6nacTb, 0 KOTOPOH roBopHTcs B ycoBHH 3), OMpesesmAeTcA HepaBeH- 
CTBaMH 
1—V1—2h ae 


[spe pl Ree 


Jina mpu6muxeHHoro peeHusa (6) 


1< 107; B?<0,15; L<6000; m=4; A<0,0015 <1, 


CJIeOBATeJIbHO, CHcTema (5), a BMecTe Cc Hew HW CHcTeMa (3) UMeIOT TOUHOe 
peleHHe, YOBeTBOpsIoMee ycOBHAM (4). 
IIpuH61uxKeHHble 3HaYeCHHA MOCTOAHHBIX CJle]yIoOulHe: 


a = 5,672563337...; .6=0,0521001148...; c= 1,032224126...; 
% = 0,676302299...; 
A = 0,245606900...; By = — 0,250766854...; Be = —0,0414451014... 


Bee BbilvcaHHble 3HaKH BepHBle. 


Maruutoropcekui rocylapcTBeHHbIit Tloctynuuio 
neyaroruueckuH MHCTHTYT 20 XI 1959 
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MATEMATHK4 
] 


B. T. BUJIAWEP 
CTABHJIBHbIE FPYTMbl ABTOMOP®H3MOB 
(II pedcmasaeno akademuxom A. H. Maaoyesoim I XII 1959) 


§ 1. B padore (*) JI]. A. Kanyxnun foKa3ai cilefyroulyto Teopemy: 

Ecau 6 epynne G umeemca Koneunolli uneapuaHmAolii pAO, CmabuAoHoll 
comHocumerbHo ee epynnol aemomopqdusmoe OD, mo epynna D nuAonomenmuna 

B cayuae, korfa W-craOnJIbHbl pA HOpMasJieH, WOKa3aHa TOJIbKO paspe 
IUMMOCTb rpynnbr M; Bompoc O ee HHVJIbMOTeEHTHOCTH OCTaercaA MOKA OTKPbI 
TbIM. B HacTOAeH 3aMeTKe paCCMaTpHBalOTCA HeKOTOPbIe cCJIyyaH, KOMP 
rpymma © oKka3blBaeTCd HHJIbIOTeHTHOH HJM JIOKabHO HHJIbIOTeHTHOU 
OcHOBHBIM pe3yJIbTaATOM ABJIACTCA Cueyoulad TeopeMa: 

Buewne HuavnomeAdmHan epynna aemomopmu3smoe epynnol C yCAaoeuer 
MQKCUMAABHOCMU HUANOMeNMHA. 

IIpupezeM HeKOTOpble ONpeseyeHHA H OOO3HaYeHHA (CM. Takxe (7 4)). 

MuoxecTBO aBTOMop*u3MoB L rpynnbl G Ha3sbiBaeTcA CTAaOMJIbHbIM, CJL 
B G YWMeeTCH BO3PaCcTaIONLHH HOPMAaJIbHbIM L-cTaOubHp pay. Ecau B C 
HMeeTCA JIOKaJIbHad cucTeMa L-fOMyCTHMbIX NOArpyuu, B KOTOpbIxX L UWHAy 
UMpyeT CTAOHJIbHbIe MHOXKECTBA ABTOMOP(H3MOB, TO LY HasblBaeTCA JOKaJbHC 
CTaOHJIbHBIM MHO2KeCTBOM aBToMopdu3smMos. Ecsau b-ctabusibubl pay, KOHeUeH 
TO L Ha3biBaeTCA BHeLWHe HHJIbIOTeHTHbIM MHOKeCTBOM. B yacTHOCTH, MHO: 
*KeCTBO L& MOKET COCTOATh TOJIbKO H3 OHOTO aBTOMOp(H3Ma HAH Moxe! 
ObITb HEKOTOPOH rpynuoH aBTroMopdu3sMoB rpynnp G. 

Ilyctb g 4 A—9NeMeHTHI 43 Tpynnbl G; ~ H o — 9eMeHTHI 43 ee rpy nine 
apToMoppu3mMosB M. Mp nomb3syemca OOBITHLIMH OOosHaueHHAMH AA KOMMY: 
ratopop; ananoruyno [g,9(0)]=g, lg, e(Hl=[lg,e(2—ll,¢] ur. a 
[G, ®} — 3T0 @-KomMyTanT rpymnpl G, T. e. noyrpynna rpynnp G, nopox 
jeHHad BCeMM KOMMyTaTopamu [g,¢]. Uepes ¢ o6o3Hauaetca BHYTpeHHMi 
aBTOMOp(pH3M, HHAYWMpOBaHHbId SJIeMeHTOM g B rpynme G. Enuuuua rpynub 
G oOo3HayaeTca Yepes e, rpyumbt MD — yepes e. 

§ 2. Jiemma |. Ilycme G—epynna; © u s—aemomopqdusmet amot 
epynnol, EC H CG —xnopmaaronolti pad, Oonycmumolti omHocumeaoHo |amu3 
aemomopusmos, npuwem o uNOYUUpYyem moocOecmeeHHble asmomopPUusmeE 
6 dakmopax amozo ps0a, a p—eé dakmope G/H. Ilycmo g&éG,{g,e] =A 
Toeda umeem mecmo cocmnowenue: 


lg, [o, ¢(n)]] = llg, s]o 4h (n)] (70, ae (# 
JLokasatTeabctBo. OG6o3Hayum [0,9(n)]=on, [2, on] = ap 
(n = (, i es) imeem: g, on] = gon (g) =n, OTKY fla 
Sn (Z) = Lan. 
C [pyro cropount, 
zal 2) "lena. g)(g) = Cre, . ae 1? (g) = nt om on1(gh) = 
= Saif (Ona h) = ony p (gh: bh any aes = Sno (gp (A Gp_yh)) = 


= ie 1° a (A= Qn—1 h) as POS, <9 oy (Qn). 
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CpaBHuBad BEIpaxKeHHA WA cp (g), Novy yaem: 


al lp 
Qn = Any “A (An=y). (#:) 
Ecau n= 0, To (#), oveBHIHO, cpapeynuso. Tenepp 13 (##) JIerKO m0- 
YHTb CIpaBeVIHBOCTb (#) MpH sHO60M n. 
JiemMa 2. ITycme H — aokaavno Huabnomenmnan epynna, »—ee HuAd- 


momoppu3m, h& H. Tozda oh make HuALABMOMOpP~Uu3mM epynno. H. 
JlokasateabecrTsBo. Ilycrs H = {H,o} — wuKanyeckoe pacluupeHue 
yynntt H TIpw NoMonlH aeMeHTa ”, HHAyuupylomero B H aBTOMOP(PH3M ¢. 
YeBHAHO, p OyAeT HHJIb3eMeHTOM rpynun H, nostomy rpynna H noKamsHO 
apnoteutua (°). Ho rorga smement ho OyfeT Husb37IeMeHTOM, a BHYTpeH- 


H aBTOMopu3M ho — HusbaBTOMopdu3mMoM rpynupt H. OcraeTcs 3amerutp, 


oN. a 
0 aBToMoppu3mM Ag B rpymne H ua_yuupyeT aBTomopdu3m oh. 
Sameuaunue. Ecau B ycnosuu temmMpl AH —uuubnotestHaa M-rpynna 


-Trpyiiibl —9TO pynlbl C YCMOBHeEM MaKCHM@JIbHOCTH) , to H —Takxe 


JpnoTeHtHaa M-rpynna, oTKya BbITeKaeT, 4TO aBTOMOpdu3M gh Meer 
jOHEUHbII WMHJ@KC HHJIbIOTeHTHOCTH, T. e. HalieTcA TaKoe nO, urTo ana 


xodoro aGH Oyner uMeTb MecTo paBeHcTBO [a, oh (a) =e: 

JlemMa 3. [Tycme H —xuaonomenmnaa epynna, OD —ee enewne Hudao- 
ymenmHaA epynna aemomopdu3moe. Toeda epynna DM xnu»onomenmnaa. 
JloKa3aTeJIbCTBO 3TOH JIEMMBI HeTpyHO MOJYYHTb Ip MOMOUIH TeOopeMEt 
1 A. KamnyxHuua. 

Teopema 1. IIycme G— M-epynna, OD — ee enewHe HuAonomenmuHaa 
pynna aemomopd@usmoe. Tozda epynna DO xnuAsonomenmaa. 
MoKka3ateabctTBo. B_ padote (*) B. HW. IInotkuH noxa3an, uro 
-ycsIOBHAX TeopeMpl [G, MD] aBsAeTCA HHJIbNOTeHTHOH rpynunon. O6o3HauHM 
epe3  MHBapvaHTHy!o Moyrpynmy rpynnsr WD, cocrTosily!io H3 BCeX aBTO- 
(Opu3MOB, MHAYIUMpYIOULNX TORKMecTBeHHbIe aBTOMOpu3sMpE! B [G, MD]. Dax- 
op-rpynna ®/X uzsomopdua rpynne aBTroMopdu3mMos rpynubl [G, PO], uHzy- 
MpOBaHHbIX B Hel rpymmol ®, uv, Ha OCHOBaHHH JIeMMbI 3, HHJIbIMOTCHTHA- 
lokaxem, uro ®—uHusprpynna. Ilyctb © H o —TPOW3BO/bHbIe AaBTOMOp- 
M3MbI 43 ®D, OdosHauum [c, 9(i)] = 9;. BBuyy HHIbMOTeHTHOCTH rpynmbt 
9/X Haliqetca tTakoe k>>O0, uTo o,6%. Ilycth geEG, [g, 5%] =a, 
7,0] =h.Ha ocHoBaHuy 3aMeuaHHsl K sleMMe 2 HalifeTca Takoe nO, He 3aBHCaAee 
T BbIGOpa deMeHTa g, ITO [a,¢ 4A(n)] =e, OTKyAa, MO semMMe 1, Hmeem 
a, [s*, p (n)JJ=[g, [s, oe (k-+n)]] =e. Tak kak NocsleqHee paBeHCTBO BLINOMHAeTCHA 
OKECTBEHHO In Bcex gE&G, To [o,9(k+n)] =e, T. e. ® — Hurpynna. 
lo BHEIIHe HWJIbMOTeHTHad rpynma aBromopdusmMos M-rpynmpl cama ABJIAeTCA 
A-rpynnoi (°), nostomy rpynma ® HuspnoTenTHa ("). 

Cnexcrsue. Tpynna suabaptomoppu3mos M-rpynlbl Huibnoreutua (’). 

§ 3. B 3TOM NyHKTe Mbl paccMaTpHBaeM TpyYINbl MOKabHO CTAaOHJIbHbIX 
BTOMOp(u3MoB. Cyesyloulad TeopeMa BbIACHACT POJIb JOKAIbHO CTaOMJIbHBIX 
eMeHTOB Ipyllibl, T. €. TaKHX 9JIEMeEHTOB, KOTOPble HHAYUNpyloT B rpynue 
HYTPeCHHHe JIOKaIbHO cTaOHJIbHbIe ABTOMOPPH3MEI. 

TeopemMa 2. B npoussoronoti epynne paduKaa coenadaem C MHoosKecmeom 
eX AOKANCHO CMAOUAGHOLX 9NeEMeHMOG. 

Jloxa3ateupctso. 1) TloKkawem, ¥TO KaxKbli S/IeCMCHT paluKasa 
(G) rpynnst G saBnseTcH sloKabHO cTaOusbHbiM. Ilycth F —nogrpynna, 
OpOKMeHHaA TPOW3BOJIbHbIM KOHCYHBIM MHOXKECTBOM 3JIEMCHTOB H3 G u 
nementomM AER(G). Paguxan R(F)—cueTHad JOKaJIbHO HUJbNOTeHTHAA 
pynua, mosToMy B R(F) MOXHO TOCTPOHTb BoOspacTaloulHH HOPMaJIbHBIM 
I, HAYMHAIOMLMiicd ¢C WMKAMYecKOH rpynnEr {h} uM Aoxoxmmui Bo R(F). 
Tciola BbITeKaeT, uTO {hf} cyOuHBapvwaHTHa B F, T. e. SJICMCHT h wuyyuy- 
yet B F craOnJIbHbIi aBToMopdu3M. ; { 

2) TlokaxemM oOpatHoe, T. e€. YTO KaxKAbIH JOKAJIbHO CTAOWJIbHbIM IIEMeCHT 
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h€G npunagnexut paqukany R(G). Ilyct. (G] — noKauIbHas cucTema MIC 
rpynn rpynnst G, B koTopo A usfytupyer CTaOHJIbHbIe ABTOMOpPH3MbI, 


Be 60: Ge aetG? eee Ge 


A-cra6wibHbit pay, noprpynnpl G™, O6osHauHM fA Bcex 8 Gh), h} = At 
Torga wHKsaMuecKkan Nogrpynna {h} OyfeT cyOvHBapwaHTHOH B H® — fe 
Ho B 9ToM cayuae {h} C R(H™) u, Tax Kak [H] — nokanbHan cuctel 
rpymnp G, {h} C R (G) (°).! a 

Cnenctsue. Ecun G—LM-paqukambnyaa rpymma, To Kab 
HHJIbaBTOMOp(u3M  ABJIACTCA JIOKAJIbHO CTAOWJIbHBIM. 


Tloxa3saTeabcrso. Ilycts G={G, 9} — wukKsMyecKkoe pacilnpeH’ 
rpynubt G pH NOMOLlM avieMeHTa ¢, HHAyUMpyloulero B rpynne .G aBTOMO 
‘(pusm 9. B LM-pafuKanbyoli rpymne G 3ieMeHT p ABIAeTCH HMJIbSJICMeHTC 


u NosTOMy cofep2xKHTCA B pagukaie R(G) (°). Ho Torga, mo Teopeme 


@ — JOKAJIbHO CTaOHJbHbI QeMeHT rpymnbl G vu, OYeBHAHO, HHAyuMpyeT 
rpynne G mokabHO cTaOHJIbHbI aBTOMOpPpusM. 

JlemMa 4. ITycmo ©O—nepuoduueckan epynna soKkanoHo cmabuAbHe 
aemomopqusmoe epynnet G. Toeda [G, DM] ecmb nepuoduueckan AoKaAb 
HUAbNOMeNMHAA epynna. | 

JlokasateabcTso. M3 (8) BulrekaeT, 4TO B yCOBHAX memMMbY [G, ¢ 
eCTb JIOKabHO HUsIbMOTeHTHaA rpynna. Ilyctb P—nepwomuyuecKan ac 
[G, D] u o(g)=—gh, roe PED, géG, hE[G, O]\ P. Een co = ae 
gr (g) =g=gh"a, rye a€P. Ho paseuctBo h"a =e HeBO3MOKHO, MO9TO! 
[Gre 

JlemMa 5. Konewnaa epynna nuaoaemomopqdu3moe nepuoduueckou J 
KQNbHO HUACNOMeHMHOL epynnoel HUAoNOMeHMHAaA. 

Teopema 3. Konewnan epynna aokalbHo cMmabuAbHelx aemomopusyn 
@M npouseorcbnott epynnet G HuAonomenmnHa. 

WokasatembetTBo. Tloxaxem, uro O—uHuaprpynna. Ob6o3Hau! 
yepe3 & MHOKECTBO aBTOMOP*PH3MOB, HHAYUHpyIOulHX TOMKMeCTBeHHbIC aT 
mMopdusmp! B [G, M]. Torga M/ 2X — ynsapnotentHaa rpynna (semmpr 4 u £ 
Ilycth EM, oEQ, [c, p(i)]=9;. Hana nexotoporo k>0 G6yzerT of€ 
lonyctuM, uro o;=-e HM pH KakoM i. Torgja, BBHAy KOHe¥HOCTH rpytl 
Xu, Haletca Taxoe s >0, YTO Omi; = 5, (mk), a Tak Kak of, =e, He 
Retca Takoe g€G, utTo [g, om] = ae, oTkyfa Ig, Omtj] see HM Tp Kak 
j >, O6osHauum [g, p] =f. Ilo nemme 2, o 4h — HusmbaBTomophusm, fF 
STOMY WIA HeKOTOporo n>O 6yner [a, oth (n)]} =e. Ho torga, no- neM 
1, [g, [on, 9(2)]] =[g, om+n] =e. lonyyenHoe npoTuBopeuve Hu WoKa3bIBE 
TeopeMy, TaK KaK KOHeUHAaA HWJIbrpyuma HHbMOTeHTHA. 

Cnenctsue 1. JlokanbHo KoHeuHaa rpynma WOKabHO cTa6wbH} 
aBTOMOP(PH3MOB JIOKaJIbHO HVJIbIIOTeHTHA. 

Cneactsue 2. JlokanbHo KoneuHad rpynna HU JIbaBTOMOp(pH3M 
LM-payukanbHol rpynnbl JlOKasbHO HHbNOTeHTHA, 


Sa c eyvaHne. CyleqctBue 2 yTouHseT pe3ysbTaT, NOwy4eHHE aBTop 
panee (‘). 


Ypasbeku rocyfapcTBenHblli yHuBepcuTer Tlocrynvto 
um. A. M. Topbxoro 23 X 1959 
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MATEMATHKA 
l. ®. JABHAEHKO 


O MIPHMEHEHHH METOJA BAPHALILMH TIAPAMETPA K BbI4UHCJIEHHIO 
ONPEAEJIMTEJIEM 


(IT pedcmaezexno axademuxom H. H. Boeoaoboeem 16 XI 1959) 


1°. Ilycrb 3aqana KBaypaTHad Matpuua A (A) =|/a;;(A)]| (i, j=1, 2,... 
..., 2) N-rO NlOpsAyKa, SJIeMeHTbI KOTOPOH ABAMIOTCH (PYHKIHAMH MapaMmertpa 
Kk, TIpHHuMatomlero 3afaHHble 3HaYeHHA Ha HEKOTOPOM KOHeEYHOM HHTepBasle 
Ryo SAKA*. Matpuny ATA) =]la:;Q)| (i, j=1, 2, ..., 2) HasoBem o6pat- 
HOH K MaTpHue A (A), ecu 


A* (NAA) =E, (1) 
Tye E —evHnuHand Matpuua. 
Ilyctb dynHKunn a;j(d) (i, j=1, 2,...,) onpemenens! n HenpepbiBHBI 
Ha BCeM HHTepBasie hy Ch <)" W MMEIOT Ha 9STOM HHTepBasie HeIpepbIBHbIe 
mpovusBonuble. Ilyctb, Kpome Toro, MatTpuija A(A) uMeeT Ha MATepBavie 
Ao <AKM OTMMUHDI OT HyA onpegemutTemtb, A (A) H pH HEKOTOPOM 3Ha- 
yeHHH A, HallpHMep A= Ao, BEHUHHA STOTO ONpeNeuTeIA HAM H3BeCTHA: 


A(X) = A”. (2) 


Tpe6yetcs Halitn npHO1M2xKeHHbIe sHaueHnaA A (A) Dist 3aaHHbix 3HaueHHH 
A > Ao. 

O6osHauum yepe3 dA (ah) /dik =|\a,; (A) || Marpuuy, monyuaiomlyioca, u3, 
MaTpuulbt A (A) TyTeM 3aMeHbI BCeX 3JIEMCHTOB HX MIPOMSBOLHBIMH 10 A, H 
WOKaxKeM CJeAyrIoulyio JIeMMy. 


JIemmMa*. Ecau Oaa mampuyo A(d)=llaj;Q)| i, j= 1, 2, . : 44 fh) 
cywecmeyem Ha uxnMepeane hy CK OOpamnan mampuya A*(h) = 
=|\a,;()|| (Gi, j,...,), mo Oana ecex . U3 amoeo UNMepeana UMmeem mecmo 
COOMHOWEeH Ue 

dA (2) Be rey CO Nes | 


Tloka3ateabcTBo. IIpuuuMaa 3a He3aBHCHMyIO TepeMeHHy!oO i 
AuddepenuupyaA Mo A onpewemuTedb 
; @x1 (A) arg (A) « «+ Qyy, (A) 
As a rx Ago ANieeree? as (A) 
ive 21 (A) (A) on 


Sh ce) tee. con’ Kote eal ie Vopr to] prem 


1 
* AnanoruunHan JI@MMa HeECKOJbKO JpyruM MyTeM JOKa3ana B (?). 
** 3necp Sp D o3nauaeT cen Matpuubl D, T. e. CyMMY €€ ANarOHaNbHbIX SeMeHTOB. 


Phy 734 


HaxOJ\MM 
Qu (A)... a, 7, (A) ay (A) p44 (A) - - yy, (A) 


aA )_y) a (Ms sy, jay (A) hy (BY Gy pe, eee te (4 
dR Sb op a Oe ee ee ee ae 


Ga (A) ae (A) ay, (A) An, 144 (A). - pn (A) 


Tlaneé; aiiddpepenuupys no k ToxecTBo (1), uMeem 


AMA) + At OS = 0, (5 
ures A(h aA -1 (A) 
d 
RS ay 0, 
WH, B pasBepHyTOM BHze, 
ay Q=— SY av (Neu Mans) (i, j=l, 2,-2.0). (6) 
v, p=] 
floncrapaan (6) B (4), nomy4yaem 
Se = AD, Ong (*) Gan (), (7) 
Pr Q=1 


rye, OYeBUAHO, 


Yi a0 () dao (X) = Sp(AZ™ a ()). 


P, ql 


YuuTbiBad TowAecTBo (5), MpHXOAHM K TpeOyeMomy cooTHOUIeHHIO (3). 
JlemMa foKa3ana. 

UroOn onpeseinTb JIA 3afaHHbIxX A 3HayeHHA onpemenutena A (A), 
udpepeHuvalbHoe ypaBHeHve (3) YHCIeHHO HHTerpupyeM Ha MHHTepBase 
do < AK) pH HavanbHOM ycnoBHuH (2): 


K=h, A (A) == AY: 


[lonyyeHHble pH HHTerpHpoBaHHN UNCNeHHIe 3HayeHuA A (A) Quad Kaxx- 
(loro 3afaHHoro 3HayeHHA TlapaMetpa h u OyAyT HCKOMbIMH MpHOM*KeHHBIMY 
3HaYeHHAMM OllpefenuTea MaTpuupl A (A), 

SaMeTHM, 4TO Ip YMCJIeHHOM HHTerpHpOBaHHH ypaBHeHHA (3) HeEOOXO,H- 
MO 3HaTb Ha Ka?KMOM Ilare 9JIEMeHTbI OOpaTHOH MaTpHubt A (A). Ipr 
BbIUHCJICHHH STHX 3JIEMCHTOB MOKHO BOCIOJb30BaTbCA, HalpHMep, MeTOMON 
BapHalluH napametpa (?). IIpuH STOM culelyeT MONOMHUTesIbHO NpeAnos02%*KUTD. 
4To mph k= Ay HaM M3BecTHa OOpaTHas MaTpuia At (A): 


2) = Se) (8 


li BMeCTO OfHOrO =ypaBHeHusa (2) YvCJIeHHO MHTerpupoBaTb cucTeMy BY} 
ypaBHeHHit 


1609 _ a @ysp (42 Qy 4), 4 
dA-1 (Rh) pt LAE 
Get = — A700) 4 yseg 


Np HavaibHbIxX ycloBHuAK (2), (8): 
h ho AQ A eA ee 


2°, [lyctb Tenepb tpH HeKOTOpoM s3HateHun k=), U3 HHTepBaJ. 
pee 
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oS kh onpegenutens A(A) o6pamaercn B Hynb, 7. e. 
Ash; \e=0: 
Sannem Matpnuy A (A) B Buze 


AG 


P(r) u(r) | 

U(K) an (i) 

re P(A)—matpuua (n— 1)-ro mopawka, U(A)—crTpoka, wu (A) — cronGeu, 
M MpeANOOKUM, YTO ONpeeUTeIb A (A) Marpuisr P (A) B HeKOTOpOH oKpecT- 


HOCTH TOUKH };, CKa?KeM yw he hj, OTAMUeH OT HY JIA. 


O6patHyo matpuuy Aq *(A) sanuilem, corjacHo MeTony oKaiimienua (°), 
B Bugle 


pig - PA@eMoQ)PA@) _ PAQ)u0) 


BE Vo es a (A) a (A) 
”) v (4) P-1(A) 1 : ‘™) 
a) a (2) 


| Tae P-4(\) — oOpatnaa MaTpuua K Matpuue P(A), 
& (A) = Ann (AK) — (A) PU(A) (A). 
Vmeet mecto cootHoenne (4, 5) 


a) 


Rear ie (11) 


“13 KOTOpOrO BuHO, uTO A(A) Hw a(A) OCOpaliaioTcA B HyJIb OJHOBPEMeHHO. 

TakuM o6pa30M, 4TO6bI HaliTH dNcTeHHbIe 3HayeHuA A(A) B OKpecTHOCTH 
TOUKH h;, Ha HHTepBasie h; <<<}; BMecTo cucTempl (9) YHCMeHHO MHTerpH: 
pyem cucTemy 


“a = S(BO) SR") 
DA) P TEA) aie (i) gas anne 
ae at) —v(h) P(A) | 
M (x) = P>(d) u(d) 000) PD 10, | 
a (A) = Ann (4) — 0 (A) P72 (A) uA), (12) 


CP. pp ANCE oe 
a ea 
20) _ RQ) Sp (P27) 4M), 


rae B(A) —cow3Hasd MaTpuua a MaTpuupr A(A), NosyuenHaa u3 (10) npy 
NOMOULH cooTHOoIWeHHA (11) pM HataJIbHbIX yCJIOBHAX 


ean == We Ps (i Py MeN Oye 


IIpa 2ToM B KauyecTBe HavabHOoro 3HayenHaA A’ Aaa omnpeyesutena A (A) 
6epem MocyiefHee ero 3HaueHve A();), MouyyeHHOe NpH MHTerpHpoBanun 


cuctempt (9). Hayambuyio Matpuuy Po* wu 3HaveHHe A’ onpeneautena A (A) 
HaxOJHM 10 (bopMy.laM 


ee Op aO) © ue’ 
= Q(z} — area ae A’ = tan (hi) A (Mi), 
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B KOTOPbIX HCILOJIb3YIOTCAH IJIEMCHTHI o6paTHon MaTpHIbIl 


: 
HOMyYeHHOH TpH WHTerpHpoBaHHH CHCTeMBI () Sane 
3necb Q(h;) — MaTpuua, a q(d;)—eTpoKa, r(d;) —cTonOel, Onan (Kz) — 
YHCJIO, 

Ilocuie Toro Kak cucteMa (12) OyyeT MpoHHTerpHpoBaHa Ha HHTepBasie 
h;<h<hj, cHOBa BosBpalllaemca K cucTeme (9) H MpomomKaem dcTeHHO 
WHTerpupoBaTb ee Ha HHTepBaie Vis ha, IpHYeM 3a HavasIbHoe 3Haye- 
Hue [ua A(A) OepemM nocuieqHee ero 3HayueHHe A (h;), MOJyYeHHOe IPH MHTe- 
rpupopaHuu cuctempl (12), a HavaibHylIo MaTpuny Aaa A *(A) onpenzemtem 
mo dopmyvie (10) npy } = ry 

3°, [IpeqmaraeMbit MeTO, IpHMeHHM Tak>Ke H K BbIYHCJIeEHHIO OpeyewH- 
Tele TOCTOAHHbIX MaTpHu. IIpH STOM MNOcTOAHHy!0 m-MepHy!o MaTpully C 
MipecTaBJIseM B BUJe CyMMbI JByX MaTpHit Cy MH Cy, Tak, 4TOObI MaTpUtla 
Co’ WM 3HaueHve onpejemTena |Cy| merkKoO MOXxHO Oplwio HaliTu. Tora 
MaTpula 


| Q(;) rj) 


At (hi) = ; ; 
q (A;) Gan (A;) 


Cy a Co atk Cy 


mph }=1 copnajaer c HuCXOMHOM MaTpuueH C, a pH A=O ona uMeeT 
oOpaTuyio Cy’ Hw 3HayeHve onpeferutTena |C,|, paBHoe 3HaueHHio onpese- 
mutesma | Co |. 

Tloctynaa c MaTpuuel Cy, aHaJiorM4Ho M3/102%KeHHOMY B 1°, nomyuaeM A 
3HayeHH onpesemtena |C,| culexyioulyio CHCTeMy ypaBHeHHii, aHasornu- 
Hyto cucteme (9): 


aE 


e 
a = | Ca | Sp (Cx"C,), 
age 
Sr = — CFCC". 


Sty cHcTeMy “HceHHO MHTerpupyeM Ha uHTeppase O<A<1.B xauectBe 
HavaJIbHbIX yCJIOBHH Oepem 3HaueHua |C,| u Cx", cooTBercTsByiomjue =O. 


SHaveHHe onpelesHTena |C,| upH }=1 Oyyzer uckomMBIM 3HayeHHeM ompejle- 
JHTeIA MatTpHubr C. 


Tocrynuao 
22 X 1959 


WMTHPOBAHHASA JIMTEPATYPA 


TA. Xanauai, O annelinyx pzudbbepennuanbunx ypaBHeHuAX 2-ro NopsmKa ¢ noUTH- 
NepHoguueckumu Kosppunnertamu, J[uccepranus, 1952. 7 7. ©. Tasugeunko, JAH, 
131, Ne 3 (1960). *B.H. ®anneesa, BuuncnutTenbHble MeTORE mHHelHO anreb HI, 
MII, 1950. * Mo Oe Kon ages, | ste 0. Nar ie JAH, 108, Ne 2 (1956). 
*A.Rahman, Bull. Cl. Sci. Acad. Roy. Belg., 40, Ne 8, 798 (1954). 
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Aoknann AkaxeMmMun nayx CCCP 
1960. Tom 131, Ne 4 


MATEMATHKA 
K. KOPAYHAHY 


O CYLJECTBOBAHMM OFPAHWYEHHbIX PEWEHHH JIA 
HEKOTOPbIX HEJIMHEMHbIX JWSEPEHI[MAJIbDHbIX CHCTEM 


(I]pedcmaenexo axademuxom H. I. Ilempoecxum 3 XII 1959) 


| Tlyctp a(t) — peuecTBeHHad HelpepbiBhad (PyHKUAA, OMpeeseHHaA Ha No- 

\ayocu ¢t >0. 

 Cornacno Ileppony 7), @yuHKuua a(t) yRoBmeTBOpAeT ycuso- 
t t 


puto (A), ecam cynKuuu exp {\ ate) ach H \ exp {\a(0) ao} a OrpaHH4eHbl Ha 
0 0 T 


‘gomyocu t>0. 
AnanornuHo dyHKuun a(t) yhoBneTBOpHeT ycuoBuw (B), 


(oe) t 
ecu (yHKUHA exp Ja) ach HeorpaHHyena, a | exp {\a( ao} dt ompeje- 
0 t T 
JleHa HW orpaHHyeHa Ha Mogyocu t>0. 
B fambHeliem OyfeM paCCMaTPpHBaTb TOJIbKO BelleCTBeHHbIC YHKIULH. 
PaccMoTpHM cucTeMy 


dx, 
er es eae Hamer 7 pi de 7 (1) 
Mpesnouarad, YTO BEINONHAIOTCA CJlefyloulMe yCsIOBUA: 
a) ®yuKuun f;(t,%1,...,x), 1<isn, HelpepbIBHEI Ha MHOMKeCTBE 
t>0, «lla, -O<h<-+ 00, (A) 


eit. Oy. 0) Ss 0,8 I SOrsan. a 

6) IIpouspogupte Of;/0x;, 1 <j Qin, HempepbiBHb! MH orpaHHueHb BA. 

p) Ja kaxkforo unjekca i, 1 Gi<n, cylecTByeT (PyHKuUHA a; (t), Hempe- 
pbipHaa wa Mosyocu ¢>0, yfosseTBopsiomian yculoButo (A). usm (B), Takas, 
yTo Of,/Ox:<a;(t) B cayyae, ecuu a;(t) yfoBmeTBopseT ycmoBuio (A), u 
Of (Ox; >a; (t), ecu a;(t) yoBNeTBOpHeT YCMOBUIO (B). Ouepuguo, mpespi- 
Wlyulve HepaBeHCTBa MMeIOT MeCTO BO BCeM A. _ ' 

B jasbueliiiem Mbl GyeM OGo3HadaTb Yepes iq Te HHAeKCHI, 1, 1 Gi<n, 
Jia KOTOpbIx a;(¢) yAoBmeTBopseT ycwloBulo (A). 

r) DyHKunn R;(f,%4,.--) Xn), l1<i<n, Hempeppipubt B A HM yoBse- 
TBOPAIOT Ha 3TOM MHOxecTBe ycnoButo Jlunmuua 


ee Nem Reet, Sa) Ai Solel Spee liga, (2) 


Teopema 1. JTycmo dynkyuu f; u R; yOoeaeméo psiom YCACBUAM a), 
6), B) ur). 


@ *@ «6 € 


aa 
- 


730 


ad ap “ 


Toeda cucmema (1) npu ycaceuax 
x;(0) =x, i=ia, ( 


donyckaem eduncmeeHHoe pewlenue, onpedeneHHoe Ha noAyocu t>0, epagu 


KOmopoeo npuHadsencum A, eCAu x i=ia,, u L Oocmamouno maact. 


Ecau uxdexcot in omcymcmeytom, mo cucmema (1) umeem eCOUHCMBEHHO 
pewenue, onpedenenHoe Ha noayocu t>0, epaguk Komopoeo npunadsre 
acum A. 

JloKasaTenbCTBO 2TOM TeOpeMbI ONMpaeTCA Ha MPHHIMN HelOABHKHOI 
TOUKH Banaxa WM Ha HeEKOTOpBIe JIEMMbI, OTHOCHIWeCAH K CHCTe€MaM BHJla 


dx; 

4 ° 
— = filts mye. x) +h), 1<i<an, (4 
rne f; YHOBMeTBOpAIOT YKa@3aHHBbIM BbIllie YCJIOBHAM, a h;(t) cyTb HelIpepbIB- 
HpIe OrpaHwyeHbble (byHkwHH Ha Nosyocn ¢t>0. 3 joKasaTenbcTBa BbITe- 
KaeT Tak2Ke PaBHOMepHad CxXOMUMOCT (Ha Nomyocu f>0) mpomecca nocse- 
JOBATeJIBHbIX NpHOAM2KeHHH, OnpeyesHeMOrO COOTHOIMECHHAMH 


dx”) 
me = f(t, 0 rel ch RAG nee) 1 ees 


x Oy= x, i=is, R>1. (6) 


Teopema 1 oGc6maeT pesymbtat Teppona('), Tak Kak 06a HHeHHad 
uddepenHuvambHad CHCTeMa MOXKeT ObITb IIpHBefeHa K TpeyroubHOMYy BUY. 
OrpaHuyeHve TOJbKO KJIaCCOM BeLCCTBCHHBIX (PYHKUHH He MpHBOMHT K 
J\pyrHM yIpOuleHHAM, KpOMe 3aMHCH. 

OrmeTuM, 4TO aHaslOrHuHad TeopeMa BepHa H B CJlyyae, Korfla UUlLyTCH 
pelleHua, OrpaHHueHHble Ha BCelt JeHCTBUTeENbHOM OCH. OTa TeopeMa serKo 
cbopMysupyeMa, YUHTLIBAA Pe3syIbTAaTbI paOoTh! (74). 

SameHsem ycnoBua 6) ur) Conee OOLIMMA ycNOBYSMH: 

6,) Ilpouspogunie Of;/Ox,, |1<i<n, HelpepbiIBHbI H orpannyeHbl B A U 

i-1 


| Fe (Es Sasecea on ea Oi MD oe (7) 


ij=1 


rae M—nonoxutTeibHaa nmocTosnHas. 

r,) Oynxunn R;(t,x1,..-,Xn), 1<i<n, HempepbipHbl B A. 

Teopema 2. Iycmo gyxnxyuu f; u R; yOoeremeopawm ycaoceunm a), 
6;); B) wu Ty): 

Tozda cucmema (1) npu ycaoeuax (3) umeem no Kpatineti mepe odxo pe- 
weHue, onpedeneHHoe Ha noayocu t>0, epaduk Komopozo npuxadsexcum J, 


(i) é ° 
ecau xi, i=in, u R; Oocmamourno maaol. 


_B cayuae, ecau undeKcel i, omcymcmeytom, cucmema (1) umeem no xpaii- 
Hell Mepe OOHO pewenue, onpedenennoe Ha noayocu t>0, epaduk Komopozo 
npunadrencum ZK. 


J\ni WoKasaTesbcTBa STO TeEOPeMbI HCHONb3yeTCA, Kak ObIIO yKasaHO B 


2 o 
(°°), MpHHuAN HenozpyxKHo Toukn Ilaynepa—Tuxonopa u caeqyromas 
JIeMMa: 


JIemma. Jlonycmum, umo gynxyuu f; yOoesemeopsiom ycaceunm a), 63) 
u B), a h;(t) Henpepoienst u oepanuxenbi Ha noayocu t>0. 

Tozda cucmema (4) npu ycaoeuax (3) umeem eOuncmeennoe pewenue, 
sa COE: Ha noayocu t >0, epaduKk Komopozo npunadneoeum A, ecau 
Xi, L=1t,, u h;(t) OocmamouHo marl 
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Alan 3moeo pewleHun uUmeem mecimno He PaéeeHcinéeo 


lx@ii<P % [xi } + QIr(d) Il, (8) 


de P u Q— nonoocumenbnole BeauuuHdL, BaeUCAUUe moAbKO om dynKyuU fi. 

Koeda uxndexcot in omcymcmeyrom, cucmema (4) umeem eOun meenHoe 
eweHue, onpedenenHoe na noayocu t>>0, epaduKx Komopoeo npunadacoum 
. Hepaeencmeo (8) umeem 6 amom cay4uae mecmo, ecau noaoxumo P =0. 


Yepes || x (¢) || mp1 o6osHayaem max feupiee tt) I bi <n, 


Ta JeMMa oue3sHa U AMA NOKasaTempceTBa Toro (aKTa, ITO AYAesoe pe- 
enue NeGO3MYLEHHOL CucmeMmo! 


dx, : 
ap abi lt, t1,-- +) Xn), lami, aie 


yCACBHO YyCmoti4ueo NPU nocmoANHO OelicmeyroujUux BosmytyeHUAx (7). 
PaccMOTpHM Tellepb cHcTemy 


dx; : 
a a lilt, xy... Xn), Pir on, (9); 


H TIpeMNOOKUM, YTO YAOBMETBOPEHH! Cylesyrollue ycsOBUA: 

a’) Pyukuuu f; HeMpepbIBHbI B MHOXKeECTBE A. 

6’) Ilpoussogupie Of;/0x;, 1<i<n, HempeppiBHEI B A. 

moe PyuKUn f7(l, %y,-- <9 Xiets Os Xia, - <>; ¥a)s Un, focraTouno: 
MaJIbI B A. 

Teopema 3. I/ycmo gyxkyuu f; yOoeremeopatom ycaoeusm a’), 6’), B) 
ier’). 

tosda cucmema (9) npu ycaoeuax (3) OonycKkaem no Kpatineti mepe oOHO 
pewenue, onpedeneHHoe Ha nonyocu t>0, epaduk Komopoeo npuHnadse- 
awum A. 

QTa TeopeMa o6o6mlaeT HeKOTOPHle NOMyYeHHble PaHbille pesybTAaTHI (°*). 

MoxHO MosyyuTb aHasorMuHyio TeopeMy O CyYLJeCTBOBAaHHH CeMeHCTBAal 
OrpaHMYeHHbIX pellieHHH Ha BCeH JeHCTBHTebHOM OCH. 


Marematuyeckni cemHHap uM. A. Musuepa Tlocrynusio 
np $iccKom yHuBepcuTete 6 VIII 1959 
Acct, Pympmnua 


WHMTHPOBAHHAA JIMTEPATYPA 


10. Perron, Math. Zs., 32, 465 (1930). 2 a) C.Corduneanu, Ann. Polon. 
Math., 5, 103 (1958); 6) Acta Sci. Math. Univ. Szegediensis, 19 (1958); 8) Rev. Math. pures. 
et appl., 2, 497 (1957); r) Analele stiintifice ale Univ. din Iasi, 3 (1957). 
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Tlornagm Arkagemunu nayx CCCP 
1960. Tom 131, Ne 4 


MATEMATHK¢é 


A. H. KOCTOBCKHA 


®OPMY JIbI MPEOBPAZOBAHHA KOIPOUMILMEHTOB B METOJIE 
JIEMEPA 4MCJIEHHOrO PEWEHUSA AJIFEBPAMUECKHX YPABHEHMI 


(IT pedcmaeneno axademuxom C. JI. Co6onesoim 28 XI 1959) 


IlycTb Jano ypaBHeHHe c JeHCTBHTebHBIMH KOSpPHUHeEHTaMH 


f (x) = ay +ayx+...+anx"=0,. a0, a,=0, (1 
KOPHH KOTOPOrO pacMOOXKeHbI NO BOspacTaHHIO MOLyJeH 
0 <|x1|<|%2)<...<] Xn]. (2 


Tl. JIlemepom (1) RaHa HOBad MOLMduKaluA M3BecTHOrO MeTofa JloOayeB 
cxoro — [pedbtpe aucMeHHOrO pelieHHA ypaBHeHHi. OH MpeAO*KHI BEIYMCIATI 
JIBe NOCIeOBaTeMbHOCTH CHMMeTPHYHbIX yHKUnh 


Spa oY. ov 5h) SN ee 
SY (xq? eS ke), EG ee ee ee 
opmyJibl JIA BbINHCIeHUA oe spastotca Pa3sJIHUHBIMH Wit v=] Hv>Q 1 


OTIMUAaIOTCH TIO BHeLIHeEMY BUY OT (oOpMyJ AA BLINHCIeHHA Sy 
B aHHOH 3aMeTKe MpefiaraeTcA BMeCTO BBIUHCJIeCHHA pH IIpOH3BOJHTE 


. Las) Sieyoare 
BbIUMCACHHe CHMMeTpPHYHEIX cbyHKuM of) (x]° ...x%° Xp14), YTO MOSBONAET He 


SJIEKTPOHHBIX BBIGHCJIMTeCJIBHbIX MalIMHaX MPOM3SBOAHTb BbIUHCJICEHHe sy Wu ol 


m0 OWHOK HM TOH %®e TporpamMMe. Kpome Toro, OyfeT ykKa3aH aJrOpyTM. 
NO3BOJIAIOWLHA CyAUTb, JO KaKHX Mop HeoOXOAHMO BecTH NpecOpasoBaHnHe 
ypaByenuu (v= 1, 2,...), YTOObI NOMYYHTb KOPHH JaHHOTO ypaBHeHHA C Hallepe) 
3aaHHOH TOUHOCTHIO. IIpeoOpasyem JaHHoe ypaBHeHHe (1) no dopmysjam 


fo) =frpaloV 2X fala Vix) ep =o ee or 
Te &) H &;— KOPHM ypaBHenua x?+ 1=0. Nonyuum ypaBHenue 
2) csi AO pi, = atelier ees x *\_o-@ 
fy) =a tay... + al xn = af (1+ ga) (1+). (1+) 0, @ 
rie m=2", a) =ar" 
af = (af)? +25) (— feb Pal, ramintkk, nk) oe 


i=] 
aS Ge On wea 


SE) xg. axe) ial) cae), (5 
Ilyctb h— OeckoHewHO Masada BenvunHa. IIpeneOperad umeHamn, cojlep 
2kaljuMu A? w Oosee BbICOKHe cTeneHu A, NonyauM 


f(x —h) = Apt Ayx +...4+ Anx?= 0, (6 

be=—(k+1)Ge41, Ap =Qe+hbe, k=0,1,2,...,n (bn=0). @ 
IIpeo6pasya ypapueuve (6) no dopmynam (4), nomyuum 
fi(x—h) = Ay + AMet...+ ADs" =0, 


AP = Ato) Aer ee [a +2 >) (= 1)/ae+ an | + 


é=1 t=] 


+ 2h [abe si >» (— 1)! (Qe—-sdege + an4:b1-i)| = af? + on. 
ee 
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‘CyenaB v NO,O6HEIX MpeoOpasoBanuit ypaBHenua (6), HaxojHM 


fo (x—h) = Ay? + AM x +... + ADx" = 0, (8) 
oY?) — dv) op) ae ye alo Oe | 25 ave be; rap (9) 
ix] 


He min(k,a—k), k=0,1,...,m,p=—1, 2,...,v, A= al) + mhde, (10) 
KopxHv ypaBHenua (8) cyTb 
aXe MIN 1), a eerie 2, eS) RPO: (11) 


- 


_TIpwavmaa Bo BHUMaHHe, 4TO Ay ae. TlostyYuM 


A™ — a + mnb) 
Rk R k pee 
= SO x) ths (0 ee OD), 


= 
AD a) 
Pasjenus mocseqHee paBeHCTBO Ha aS) ja = x”... x™, naxonum 
by (vy) 1 
v —m Cd WO 
Qe) = Sp oo e Xp Xp41)- (12) 
0 


Ilyets f(x) —uenai TpaHcueHentHas dbyHKUMA HysleBoro poga (*) 


) io =a [J (1+ Fate bik +s bhp .. =O, 
| k=1 

| 0<|x1|<]xj< 

GIpupeyenuble paccy2xeHHA B 9TOM cJIyYae ocTaloTca B cuse. Popmyay (12) 
Mbl NOYYHM, IpHHUMasd BO BHUMaHHe, uTo 0S” = — aj’ Ja,, Hw cuNTas, ¥TO 


OecKOHeyHO Maslad BemnynHa h<|x,|, te. Aj?+0. 


ay :— a9 id 4 
A™ ay’ — mhay’*a, 4 mh (-+2+:-) 
xy x2 
AW) _ 3 ( 4 ) =e 
A” (xi 4 mbit)... (xf + mhx—) 


SM oer erace ir 
moe mm m m m —1 m—1 ,m m/)? 
Xp Xo Xp oth Keene ke aXe fx Xge Xp 


OTcioa 

AM) a ‘ p) 
a) TOSS 

4 4 m m m—1 | 

itd a9th| epee: [xq'. . xf — mh (xq. Pe Sa TR Se 

= Ss”) 1 xX be 

ae a ee gee 7 

50) ba” pre hte coe th eee) 


s(? wr Exe eemieS!) (at sete | keen 


WT. e. dopmysa (12) ocTaeTca B cuue. 
@opmysy (4) MOXxKHO 3allHcaTb B BHC 


a K ae 1) (v—1) aS) 
af) =a (v—1) ale one se ade) Gog + aii ); 
4 
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Ta6nuta | 


| | whoo) Sl) oe NO3TOMy Mporpammy, 


i___| CTaBJICHHY!0 Ja BIaHC eH 
io Ha 93JICKTPOHHOM WwHppoB 
P| Matliue renee be 
Se! opmysam (9), MoxKHO 
NOMb30BaTb HW JIA BLIUNCH 
HHA Kosppunnentos al”, « 
chad MpeqBapuTesnsHo 
aueliku <b”) pennunnpr a} 
M3 (5) u (12) mpu goer 
TOUHO OObIIOM 4NCTe mp 
oOpa30BaHult y culeqyer: 
a) CCM <|X44 |<) -x¢ | 
<| Xt 1<, To 


) =i 
Xp = Opn — on ; (1 
ae a”) ‘ 


are 
3 


| @ 


33 232 930 569 600 
4747561 509 94] 


= 5764 800 


(3) 
2 
“as 

ay = 

Cay 

2 


b 


0} a 


alt) <0 
AD 


6) ecnH Xe = X444—=pel* 
SX | <p< |Xrtal< BD! 


5 vy) Vavt1 
p=lae 7 ate 


pl) o™ 

Pp kR-1 k+1 

C08 ? 55 | Saye aa aa 
sf Qp4y 


a\®)=—5 764 80 


| 


5 764 801 
—— 37 980 492 079 544| 


(3) ee 


Ilyctb Tenepp zp Hepa 
BeHCTBaxX (2) uMeeT Mectc 
cTporoe HepaBexctso |x, | < 
<|%e41|, Torgqa nna non. 
HOMa cTeneHH 1 H3 (5), (9) 
¥ (12) cnenyer 


(4) 


a, 


| al?) = 33 232 930 569 601 


bo 


| 


== fl 


= 


(O) 
3 


2400 


5 764 800 
=33 232 930 569 600] a 


(16) 


Takum -o6pasom, o lpa- 
BHJIbHO HM  HellpaBunbyHo 
H3M€HSIOULUXCA Koadpu- 
IHeHTax lipeo6pasyemoro 
YPaBHeHHA MOKHO cy,NTD 
H€ TOJIbKO N10 Ta6nune BEI 
THCCHHA  — KoadpcbuuHeNTOR. 
ay, Ho 4H. no Ta6suue, B. 
KOTOPOH Npouspo_utca BE 
YHCJIeHHe BCMOMOraTebHBIX 
Bernuunn 0}, 

Hs (4) uw (9) HeMe]leH- 
HO cwlehyeT npaBuno Gy 


(4) 


2 


2400 


2404 
33 282 930569601] al!) <0 l 


5 764 804 


C9) a 
Q% 


7ina BplunceHHA MojyJeli KopHeli ypapHenus (1) He MeHbIe ueM Cc U. 

>PHEIMH 3HaKAaMM TpeoOpasoBanHve JaHHOrO ypaBHeHHA CyeLyer BecTH JO Tex 

yp, MOKA B Ka%KJOM H3 NpaBHJIbHO H3MeHHIOW[HXCA KOSPDPHILMeEHTOB CyMMbI 
Ts 


if 
: oy) ey) j 
) cr 1) ap api; ul >} C= Dia be a), bY 3) He nepecTaHyT oKa- 
| 1 i=1 


pIBATb BIHAHHA Ha yw CTapluMx udp Benuunn (at) u al - of”. 
| na cayyasn, paccmotpenHoro Jlemepom (2), bg = (R — 1) apy, R=0,1,... 
..,2-+ 1, cneqyer pMecTo ypaBHenua (6) B3aTb ypaBHeHue i(—=) ==. 
Gu 
: ie ee ale ; 
(OpH KOTOporo GOynyT — (x; + mhxy,™ 2 =f)2).-.,7. Ananornuuno 
MSNO2%KCHHOMY BBILMe NOyYHM Te xe (OpMYJIbI IpecbpasoBaHua KOappulHeH- 
OB, OMHAKO 3]eCb CylelyeT NOMOKUTb 


r=min(k,n—k-+ 1), (17) 
k b”) Mas 0 @) Sey) ee oe. —_ 
ak Kak On4,— nd, 0, i NOP a ee eo Ue Ue 
r, Olpewesmemoe paBeHCTBOM (17), HeOOxOZHMO TOJIbKO JIA BEIYHCIeHHA 


BenoMoraTevIbHBIX BenuuuH Of; Bo BCeX OCTAJbHEIX CyYaAX fF MOXKHO onpe- 
WeATb Tak 2%Ke, Kak HB (4) H (9). 
IIpumep. BupruncnuTh KOpHH ypaBHeHua 


f (x) =7 + 8x + 8x? + x8 


hue MeHee uem c 5 BepHbIMH WHdpamu. 

M3 ta6n. 1 Bugum, sro Kos punuenty ap’, af) u al’, a taxxe scno- 
MoraTembuble Beanunnnt 0S, bf) u 6S) vsmeHmorca mpaBHAbHO; BeMUMHDI 
a” y 6” B npouecce npeoOpa30BaHua ypaBHeHHli MeHAIOT 3HaK, C/efoBa- 
ITeMbHO XxX, = X_, = pe’. Tlo dopmymam (13), (14) u (15) Haxogum (v = 4) 


95 


— 82 
ae 33 232 930 569 604 
as OAS. RO ALY Sa Soe ae Ee 
0 nee SOEUR: 1,000 000 000 000, 


COS = 


2 aS ~ 83 232930569601 ' 4747561509 944 


p ps by | 1 37 980 492079544 , 32232930 569 oe 
are) 


a4) + alt) ' 
= — 0,500 000 000 000, 


oh pe) 4 4.747 561509941 0\—2 
i (<6 af) a ( 33 232 930 569 600 ) meat O UL NUUN AiO 


Ts ey 3, X3=—T?. 


IIpumeuanne. IIpupefenuple Bblle paccy%XJeHHA, OY€BUAHO, OCTaIOTCA 
‘CIpaBeIHBLIMH WM Jit ypaBHeHus (1) c KOMMeKCHBIMK KospPuUMeHTaMH. 
Sameyanue JI. Jlemepa 0 TOM, 4YTO ero MeTOJ MOX%KHO NPHMeHHTb AA BBI- 
UCJICHHA MaJIbIX TO MOJO HYJeH WesbIX PYHKUMM, OCTaeTCA CNpaBeAMBbIM 
HM [IA pe3ylbTaTOB JaHHOM CTaTbH. 


Tlocrynuo 
16 XI 1959 


WMTUPOBAHHAS JIMUTEPATYPA 


1D. Lehmer, Mathematical Tables and Other Aids to Computation, 1, 377 (1945). 
eG. Polya, Zs. Math. Phys., 63, 1—2, 275 (1914). 3A. H. Kpua0os, ;Jleknun o 
aIpHOAWKeHHbIX BbIuHCMeHHAX, M.— JI., 1950. 
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oknayp Akagemuu nayxK. CCCP 
1960. Tom 131, Ne 4 


MATEMATHK. 


H. M. JIEOHTOBH4. 


ACHMIMTOTHYECKOE PA3JIOQKKEHHE KPAEBbIX 3AJ{A4 
JIA YPABHEHMH B YACTHDIX MPOH3SBOAHbIX. 


(ITpedcmaeneno axademuxom C. J]. Coboaessim 12 XII 1959) 


PaccMoTpHM B orpaHuyeHHo c rpanuyed I o6nactH Q n-MepHoro npo 
cTpaHcTBa ypaBHeHHe 


Lu=eAAu+ Lou=h (1 

pH rpaHHYHblx yCsIOBHAX 
u|r = 05, (2 

Au Ip = 0, (3 


rae Ly — 9uMumTHYeCKHH OnepatTop 2-ro NopsyKa 


n n 
6) 0 ao z 
L,= — 2 a; (ay (x) x ais 2 b; (ee + O(N)» io = (x1, oa yn 


(4 


3 


KoacpuuneHThl ypaBHeHHA MH TrpaHHua OOmacTu uMetoT N npou3Bo,Hbl 
h(x) € Wee : 

IIpH6auxKeHHoe peleHve 3afaun A, (ypaBHeHve (1) mpm ‘rpanuunbl 
ycnOBHAX (2), (3)) MpH MaJIbIX © MINCM B BUe OTPe3Ka pala MO cTeneHAMe 

Bocnoyb3yeMcaA MeTOJOM, pa3paOoTaHHbImM M. WM. Buumxkom u JI. A. Jito 
CTepHHKOM (*). 

Jlaa paccMaTpHBaeMon rpaHHyHO 3ayayH HeOOXOZMMO, Hapayy c onucaH 
HbIM HH2Ke BTOPbIM passloxweHveM: OnepaTopa L,, MpOW3BeCTH TaKOe Ke paz 
JIOKeHHE TpaHHYHbIX ONepaTopoB (2), (3). BOnu3H rpaHuib BBeAeM NOKaJIb 


Hy!O CHCTeMy KOOPAMHAT (p,91,..+-, Pri), THE (1, ~ +, Pn—1) — KOOPAMHATE 
TOUKM rpaHUl{bl, p — paccToAHHe No HopMasM. B ypaBHenuu (1) u B rpanny 
HbIX yCJOBHAX (2), (3) mMepeyem K NepeMeHHbIM t=o/s, 1,..-, Pn I 
pa3IO%KHM KOsppHUMeHTH 0 dopmMyse Telinopa: ama nepemenuot ¢t. Torze 
1 

Lux= 22 [Ro + eR +... +e Ry +2411 RJ, (5 

rye 
ok Q2 


Ryo= a —O Map» P=(Pu---1 Pra), ag) >0. 


OueBHAHO, YTO CpeH XapakTepHcTHYeCKUX KopHell ypaBHeHua Ru =( 
CCTb OTPHllaTebHbIH —\(%), T. €. BbIPOKMeHHe 3ayauu A, B 3amayy Ay pe. 
rymapHo(’). Re — quepenuuabHble oOMepaToppl, KoadppulueHTHI KOTOPBI? 
3aBUCAT OT ¢ TOJIbKO CTeMeHHbIM: OOpasom.. 
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[panuyuuple onepatoppl {B mepemMennpix (¢,~) 3anMulyTca Tak: 
u Ir Sy lio 


4 (a 
Au |p =a (sa +el,+ el, ) tt |p2o5 


me J, u l, — AudepenuManEHble onepatophl 2-ro nopayKa.. 
Sanaua Ay, T. e. ypapHeHve 


Low =h (6) 


Mp rpaHuuHoM yCJIOBHH 
w|p =O, (7) 
HMeeT €LHHCTBeEHHOe peuenue BcJIeACTBHE (4). 
_ [pnOmnxentoe pellieHve Ue s3aaua Az CTpOHM B Buje Ue = u+ su, 


re u yfopnersopser (1), a ©20 —CooTBeTCTBYIOeMy OHOpoAHOMy ypaB- 
HeHHI0, T. e. 


Lu=e*AAu + Lou =h; (8) 
Le?0 =(Ro 4 eR oa ee" Rio = 0. (9) 

Bpinonvenue ‘rpanduuHbixX ycoBuii Tpedyem yaa u + €0: 
uly + £70 [to =0; (10) 

~ o2 ~ 
Aii Ir + (spr + els -+e%l2) Oltmo = 0. (11) 
Vinem u u U B Buse 

l= Up teu, +...+e%uy+...; lin = Upc tly ae... ey? (12) 
De Oy te O01 oe yen ost One dey Ae SN On (13) 


Tlogctapaaa (12) u (13) B (8) u (9) u, coorsetcTBeHHo, (10) u (11) u co- 
Ovpad WJIeHbI Mp OMMHAKOBbIX CTeNeHAX ©, NOJYYHM ypaBHeHHA HM rpaHHu4- 
HbI€ YCJIOBUA JIA MOCNeAOBAaTebHOrO ONpefeseHHA U; H V;. 


Uneabt mpu s°: 
Leto == h, Uo lp = 0. 


Ug ONpeAeJIeHO OAHO3HAYHO Uy = W, 


R ery ae [40 
ees a a 9) or? ’ ( ) 
02 
ae oe Au Ir. (15°) 


Bepem To pelenwe 9Toro ypaBHeHus, KOTOpoe HMeeT XapakTep norpaHuy- 
Horo cy10s (7): 
Au 
Uo = Co (¢) e—Mo)t Co (¢) = — (x (¢))? (@))? * 


Uneubl py &: 


Lou; = — AAu;2, u; lr SS = yo lt=0- 
Tak KaK U;~9|¢-9 OT © He 3aBHCHT, U; TaK2Ke He 3aBUCHT OT «, 
Rod; = — Ri0i-4 — Revi — - - - — Rid; (14°) 
00; . 
TT eae — Au; |p — 1,0;—1 \t=0 — $20 2 |t=0- (154) 
TlockonbkKy = — R04 — R,v;-. — ..-—Rv)— MHOrouneH  cTeneHH 


2i—1 no t, yMHoxKeHHbl Ha eM", ypaBHenne (14°) umeer peweHne Bua 


a [t So—1 (t ’ 9) si Ci (9) ] e- mee ? 
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Te KoxppuuMeHTHI MHOrOWIeHa Syj_; HaxXOJMM MeTOJOM TMopOopa, ¢; (~) — 
H3 YCJIOBUA YOBeTBOpeHuA TrpaHuyHOMy ycsoBuio (15‘), uv; onpezeneHa B 
TpaHuyHOH TomocKke Baoub I’. 

YMHOXKHM Tellepb “y Ha cruaxKuBaloulyio pyHkuuio (¢), uMeronly1o TIpo- 
U3BOAHbIE BCeX NOpALKOB, paBHyio | B HeKOTOpOl MomocKe ByOMb I u O BHe 
‘HEKOTOPOH pyro, Gomee wWHpoKOH nonocKH. IlonyyHM vy, ONpesemeHHyt0 BO 
BceH oOslacTH. 4 % 2b pe 

V3 cnoco6a nocrpoeHuA yHKUMl Uy UM Uy CuIeMyeT, YTO Uy +2?0yYOB- 
JIeTBOPHeT CJIEMYIOUeMY YPaBHeHHIO H rpaHHYHbIM YCJIOBHAM: 


Le (ty + 80y) = b+ 8G: (16) 
(uy + £0y) |p = eg; (17) 
A (uy + 8?0y) lp = eN+ go, (18) 


Te PyHKUHH Gy), £1, Z, HMeIOT NopAyOK O(1) no «. 
Ilyctb « — byHkuua nopayka eV+1, ynopmerBopsioujan (17) wu (18). Torna 
“<PYHKUHA Zz 


Z = Ue — (uy + €?0y — a) 
‘yOBJIETBOpAeT ypaBHeHHIO 
L.z=edT Gs G=OU1) (19) 
HM OJHOPOMHIM rpaHHUHEIM yculoBusAM (2), (3). 
PaccMoTpuM KBafpaTHuHy!o (opmy: 


(£2, Z) = s*(AAz, 2) (L325 2) — 


=o(([ 32 ]aos [| Sane Zang [e235 ™] oan. (20) 
Q ~i=1 Oy ei} Z J Q as = 


2 
Ox; jen 


Muterpasbl no rpaHuye o6macta I papun 0, Tak Kak z yoBmeTBOpAeT 
‘ONHOPOAHBIM TpaHH4HbIM ycnoBHAM (2), (3). 
li3 noceqHero paBenctBa (20) nomyuaem: 


of d (Se) a0 4 |S (Zao + arc 
f=1 Bd Q i=1 U Q 
M 


| (eN+1G, 2)| < MeN i G ele \\ 2? dQ \ . 
ra) Q 


IIpu Bpipoge STOrO HepaBeHCTBa MCMOMb3OBaHbI SMMNTHYHOCT OMepaTopa 
Lz, HepapenctTBo (4) H HepaBeHCTBO 


n 


§ Satz feocal(s 


i=1 


02z 
2 
Ox 7 


)'aa 


HOME (?)t ra. Ul). 
Takum o6pa3om mowyyaeM OWeHKH B &? WA Z, ee MepBbIX H BTOPbIX 
iTIPOH3BORHbIX: 


\\ ee ' <CeNH: (21) 
0 
i 2 (2)taah <CehH; (22) 


~ 
an 
nS 


{\ > (azaz) 2h" ce". (23) 


Q tj=1 
a TpeTbUX HM YeTBEPTHIX MPOMSBOMHEIX TOJysHM H3 JIeMMbI 1, (?) 


>» IN ( > iu 0H) A2<C [\\erao Bs \ (Az)?dQ + 


s=0 Q 3 Ooo gE 


+ N (AA‘z)? dQ + 3 teen ao \ (aa dAz a ao]. or 
Tak Kak oie 
e®AAz = — Laz + oN HG, | (25) 


32 \\ (AAz)?dQ<C (\ (Ly, z)2dQ + ets \\ G2dQ, 
Q Q Q 


\\ (AAz)? dQ <Ce2"-2, 


Ouenky ia MocueqHero uHTerpasia B (24) nonyuuM, yMHoxKad (25) Ha 
AZ Wi IIpHHuMad BO BHAMaHHe, 4To Az|p = 0, 


\ > (5, (A2))*d0 < Conn, 
N 


£=1 


M3 (24) nonyuaem oleHKH 


{) 3 (wie 


Q 2,,4= 


Nps eS ee Yao) < SC (27) 


3 Gi aeA Ox; OX j0%p9%, 


SameuauHne. Jina ypaBHenua 
Luj= f*AAu + Lou =h, 


1, 
do} <CeN—; (26) 


2 


“ye 
fh a 
u 
Leu = — Au+ » DF (is) + Xn) a + € (Xa: Vee! 
i=l U 
IpH PpaHHUHbIx yCJIOBHAX 


Ou 


] 
palpi an (A) |, = 


AMeeT MeCTO aHaJIOrHyHOe TipeAcTaByieHHe PpeuleHHA U = uf+ e*? uv, re 
= Up el, +... oY uN +. «, 
0 005 SE ety eee eons. 
-J\it HEBA3KH Z H Ce NPOHSBOAHbIX MOJyYHM Te xe oueHKH (21), (22), 
75), (26), (27). 
Mockosckui rocyfapcTBeHHBIA YHHBepcHTeT Tlocrynuuio 
um. M. B. Jlomonocosa 20 XI 1959 
LMTHMPOBAHHASA JIMTEPATYPA 


1M. HW. Buuwnuk, J1.A.Jlioctepuuk, YMH, 12, B. 5 (77) (1957). ? O. A. La gp 
KeHCKaA, CmellanHad 3ajjaua AA rulepOoMyeckoro ypaBHeHHA, Nb, 4 = 1953) ne Ose a 
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Jloxnzayn Akagemuu unaykx CCCP 
1960. Tom 131, Ni 4 


MATEMATHK 


B. B. HEMbIL[KM 


OB OJHOM METOJIE PASbICKAHHA BCEX PEWEHHA 
HEJIMHEMHbIX ONEPATOPHbIX ,YPABHEHHH 


(IT pedcmaeneno axademuxom C. JI. Co6oneevim 1 XII21959) 


“~B HacTOsUee BPEMA UMeeTCA CYWIECTBEHHANT pasHula MeKy MeTOLaMy MIpt 
6MxKeHHOrO peWIeHHA HeJHHeEHHLIX ypaBHeHHH B KOHEYHOMePHbIX MpoctTpal 
CTBaX H HeJIMHeHHbIX ONepaTOpHbIX ypaBHeHHH. B KOHeYHOMEPHbIX MpocTpal 
CTBax, HallpHmMep AA anreOpanyecKuX ypaBHeHHH C OHHM HeH3BeCTHBIN 
CYyLeCTBYIOT XOPOLIO paspaOoTaHHble MeTOJbI pa3sbICKaHHA BC e X pellieHHi Jat 
HOrO ypaBHeHHA, a AIA ONepaTOpHbIX ypaBHeHHH BCe H3BeCTHbIe WO CHX MO 
MIpHOIM2KeHHBIe MeTOZbI paOoTaioT JIMWIb B MpeANOJOKeHHH CMMHCTBEHHOCT 
pelleHHa. 

B uwactTosileH pa6oTe uMeeTCA B BUY YaCTHYHO BOCNOJHUTb STOT Mpoben 
H3JIOKUTb WelO MeTOMa PasbICKaHHA BCeX PeleHHH AIA ONepaTOPHbIX ypaBHt 
HHH Bua 

y = F(y) 
rie /(y)— HeKOTOpbIN BHONHE HeMpepbIBHbIM onepaTop, elcTBYyIONLM ¥ 
6aHaxopa mpoctpauctsa B B To xe} mpoctpaxctso.} Ilycrs D& — BpinyKabt 


KOMIaKT mpocTpaHcTBa B, oToOparKatoulniica B KoMnaKT Dr, C De nocpey 
cTBOM onepaTopa F. Tak Kak aOcTpakTHaad dyHKuHaA F (y) paBHOMepHO Ht 


lipeppiBHa Ha De, TO No KaxkgZomy ¥ > 0 Moxuo Haiitu TaKoe (7) <4, 1 
M3 YCNOBUA P(Y1, Ye) Ce (7) BbiTeKaeT, 4TO p(F (yi), F (y2)) <y. 
Ilycrs tenepp Ney) —KoHeuHad &(y)-ceTth Ha Df; Tora 9Ta ceTh Mm 


cpefcTBoM onepatopa F nepeliget B y-cets na D#). Tyctp X) — HenNOLBU 
Had TOUKAa, T. €. X) = F (x,). OOosHauuM yepe3s Ay e&(y)-3Be3qy OKONO TOUK 
Xo, T. €. MHOKeCTBO Tex TOUeK Ney), CETH KOTOPbIX OTCTOAT OT Xp Ha pa 


CTOAHHE, MeHbillee uM paBHoe €(y). IlycTb ie =F (A,); tlycTb yy npHHayn 
KUT Ag, ely) H Yo — ee o6pas:.t, = F (yA). 
Yo U Yo—TouKu De, oueHuM ux pacctosuue. Mmeem: 


p (Yos Yo) <p (Yo, Xo) + P(X Ho) SY +8 (4) S2 


4 fl 
Ilycrb noctpoens ¢(1), (x), eee SA ew =, ... cetu a Dr. Ecan cyuK 


CTByeT HeNOJBHXHAA TOUKA X%), TO MOXKHO HaliTH TOUKY Yr, &(y)-ceTH BD 
Takyl0, 4TO p(Yx,, F (Yx,)) S27. CnelopaTembuo, KaxKAOH HeENOABHKHOL TOUR 
%y MOXKHO MlOCTaBUTb B COOTBETCTBHE NocefoBaTembuocTb ToueK {y\} TaxyK 


4 
uro y) npuHagnexut (si -cetu B D& u, Kpome Toro, 


Gps cars N< 


IlycTb 3aaHo onepatopHoe ypaBHeHve y = F ae Tipo KOTOpoe 3apane 
HEMSBECTHO, CKOJIbKO CYyleCTBye€T HENOABHXKHBIX ToYeK F (y) H re on pat 


4 ) 
nowoxeubl. Haxoyum es & ) Koneunyio ceTb B Dr 4H COOTBETCTBYIONLYIO € 
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@Tb B De nycTb 9To OyzyTt N, u Nn, 


Nn =F (N,). 
PaccmaTpwBaem mapbl 


™(n) tad ‘ 
ee i Oger a) ie == Fy”), 
he yi’ — BepwivH! cetu N,, u oT6upaem Te Tlapbl, JIA KOTOpbIXx 


(n) ~(n) cans 
0 (Yi PS Sera 


PicH TaKMx Nap HeT, TO HENOABUKHbIC TOUKH OTCYTCTBYIT. 
PacnonaraeM OIMeyeHHBIe Ha KadKOM Ware (pM KaxK JOM nN) Map B We- 
MOUKH NO Ciefyloulemy Mpapysly. Ilyctb wa n-mM ware HaliqeHbI napsi 

n a 
AERA iA ies 


Sn? 


Ha (nj+ 1)-m ware nap 


(n-+1) ; 
ma P ; Ve a? 


Torga nape AY” 6ynem cuntatp COOTBETCTBYIOMeH apy, Avis KOTOpOH 


1) p(yk?, uJ") <n, 

Qiiceat are yf NS i 
pM HaJIMUMH HENOABYAKHOK TOUKH Takve Mapbl HaBepHsAKa Halipytcs (cm. puce. [). 
_ Ha kaxklom Ware MbI JOJ2KHbI BBIUMCIMTb KO HE YHOe UNC JO 3HaNeHHE 
idyuKuny F (y) v Npopectu KOHeuHCe YUCNO CpaBHeHHH; NOcKObKy MpH Mpowepke, 
YULECTBYIOT JIM COOTBETCTBYIOWHe Mapbl B 
-m uw (n + 1)-m Ware, MbI HMeeM Jeo Cc 
HepaBeHCTBaMH, TO BbIUHCJIeHve 3HaveHHH 
F(y) ToxKe MOXKHO BecTH NpHOHKeHHO. 
| Wak, aa Kako HenoxBuxKHOH TOU- 
KH MbI HalileM MocweOBaTeJIbHOCTb Map, 
H Pa3HbIM HeNOZBHXKHLIM TOUKAaM COOTBECT- 
CTBYIOT, KaK JIeErKO BHJeTb, Ppa3JIHUHble 
MOCJIeMOBaTeJIbHOCTH § COOTBETCTBYIOIHX 
Tap. Cyenaem Takoe s3ameyaHne. Ha- 
30BeM 2y-3Be30H  KaKOW-H6O ceTH 
COBOKYMHOCTb BepIUHH STOM ceTH, MO- 
TapHbie pacCTOAHHA KOTOPbIX He Oovlee 
2;.  Ecum wMeetca HenmoyBHxKHaA TOU- 
Ka, TO BCe BeEpLIMHbI TAKOH 3Be3IbI Oy YT OMHOBPeEMeHHO BXOJHTb B OTMCYCHHBIC 
Mapbl, WH QA Jasmbueliwero ucceqoBaHuA JOCTATOUHO OFPaHHUHTbCA paccMoT~ 
peHveM OHO u3 9TuX Nap. Kpome Toro, mocsie TOrO KaK OOHAPyXKeHbI «COOTBET~ 


CTBY1OUHe Mapbl» Ha (n — 1)-M H N-M Warax, CTPOHTb CeTb HM BHIUHCATb 3Hade~ 
Hi 
Hua F (y) cielyeT JMllb B TeX BepIIMHAaX € (sexi)-ceru, KOTOPbI€ OTCTOAT OF 


1 
BepmuH & (si)-cern, BXOJAMWUX B COOTBeETCTBYIOWMe Napbl, He Goylee 4eM 


e ¢ ; f 
Ha nt Tlaxe ecu uncsio pelliesuli B uccmeqyemol oOuacTH OecKOHe4HO, 


Mpotecc Ha KaxKJOM KOHEUHOM Iare TpeOyeT JIMUIb KOHEYHOTO YMCA OMepalluh 
H MOXKeT paCCMaTPHBaTbCA Kak Npollecc OTAeeHHA KOpPHeH. 

EctecTBeHHO, UTO CJleqyeT 3aHATECA ToscueTaMH 4HcMa HeOOXOsMMBIX oNe- 
pallnli v HavOoslee SKOHOMHBIMM MeETOJaMH MOCTPOeHHA CeTeH; STH BOMpocnl Oy- 


LYT OCBellleHbI B CJleqyrouleh padoTe. 
Tlocrynuo 
23 XI 1959 
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Jloknagp Akajemun. wayr CCCP " 
1960. Tom 131, Ni 4 


MATEMATHK. 


K. J]. CAKAJIFOK 
OBOBLIEHHOE HHTEFPAJIbBHOE YPABHEHHE ABEJIA 
(IT pedcmaenexo akademuxom B. H. Cmupxoeoim 4 XII 1959) 


B HacTosle 3aMeTKe pelllaeTca B 3aMKHYTOH (bopMe ypaBHeHHe 


Bs b 
: : ; . 
o (x) POS + a (x)\ @O% — F(x), 0<a<l. (1 
(x— t)* (¢ — x) 
a x 

SamaHuple Ha oTpesKe [a, 56] dbyHKuun c(x), d(x) OyneM cuHTaTb He OO 
palllalolulMMHcH OJHOBPeMeHHO B HYJIb H HMeIOWMMH MPOH3BO,HbIe, YOBJIeETBO 
patollue ycosuio Tenpyzepa. Heuspecruyio dyHkKuMIo (x) Oyem UCKaT 
B Kslacce PyYHKUHH 


p* (x) (1’ 


ees (eb pas Py ee ’ 


p(x) = ' 


rye ¢, >0, ¢,>0, 9 (x) ynoBneTrBopseT ycnoputo Tempyepa ua [a, 6]. Yeno 
BHA, Halaraemple Ha f[ (x), OyayT yKa3aHbl Jambue. Bce BeNMUHHEI, BXOLA 
mve B ypaBHeHHe, CUHTaeM BelLeCTBCHHbIMH. 

Mpi nokaxKeM, 4TO pelleHve ypaBHeHua (1) MpH mMoMouIM KpaeBoii, 3afa 
qu Pumana JIA aHaiMTMuecKux cbyHKunit (1) CBOMHTCA K pellleHWIO MHTerpaJb 
Horo ypaBHeHua Adena * 


x 
eases == p(x), 0 n0i<aotesale (2 
(x — @) 

Penlenwe mocieqHero jaetca (7,3) B mpeqmoxeHHH CYyLIeCTBOBaHHA He 
MpepbIBHOH HM OFpaHHYeHHOl B OKPeCTHOCTH X =a mpousBomHOH g’ (x). Ha 
OyeT HHTepecoBaTb pellleHHe ypaBHeHusa (2) pH APyrax yCMOBHAX B OTHO 
WIeHHH MOBeqeHuA g(x) B OKpecTHOocTH ¥ =a. IIpuBeyeM, He OCTaHaBJIMBascCcE 
Ha OOOCHOBaHHM, HeoOxofuMbIe dopMyunl. 

Ecim g(x) npanaynexut Knaccy cbynkuuit g(x) = g* (x) /(x—a)Y, ra 
4 <a, a g’ (x) uMeeT MpousBoquy!0, yfoBserBopstomyo ycrosuio Tenpzep: 
(ocTaTouHoe ycsloBHe), TO pellieHHe ypaBHeHHa (2) MpHHagmexKUT Ksaccy 
p(x) =¢" (x)/(x— a), rye B=y+1—c, a o* (x) ynosmerBopser ycnoBuK 
Pembyepa c Tem xe MoKagaTenemM, utTo un g* (x). B Takom cmy4ae pemeHu 
ypaBHeHua (2) naetca chopmy.ton 


x 
e 


(x) = sin an [a g(t) dl ee at | ; (< 


Tw (x _ a) (x<—t) * (x Le eee 


Jina cpefeHua ypapHeuua (1) kK Kpaepoii 3amaue Pumana UCNOJIb3yeM 
veto Kapnemana (4) npofomkeHua B KOMIIJIEKCHYIO IIJIOCKOCTb. 


* Hekoropbie aBTophl Ha3blBaloT 3TO "ypaBHeHHe oOoGuleHHLIM, B OTMMYHe OT ypaBHe 
aud Adena c aqpom LV et. 


748 


Ilyctb 2— MpousBoubHasd TOUKa KOMMVIeKCHOH MocKocTH. BBozuM (byHK- 


b 


® (2) =[(2— a) o—ayies\ 20a () 


A [(2—a) (6 — z)}’#*—h(t — z)—* noHuMaemM HeKoTOpy!0 BeTBb STON dyHK- 
M_B NJIOCKOCTH, paspesaHHOH BJOJlb OTpe3Ka AXXO. . 
JlerkO BuyeTb, TO @M(z) OyneT aHnamuTuyecKOl BO BCeH KOMMIeKCHOL 
OCKOCTH C pa3pe3om [a, b]. Ormetum, uTo npu Oombmux |z| u mp 2, JO- 
aTOUHO OH3KUX K a Hu O, GyfeM UMeTb COOTBETCTBEHHO nopsA AKU 


Di) 0 | als (5a) 
DO eae (5b) 
$@)=0(_— aa) ° (5c) 


O6o3sHaunm uepes M(x) uv @O- (x) mpexenbubie sHayenun D(z), Korga 2 
(peMHTCH K HeKOTOPOH TOUKe xXE(a, b) CoOoTBeTCTBeHHO CBepxy HU CHH3Y. 
oro wHTepBasia. Sanumem P(z) B Buse 


x 'b 
(2) =12—ao—aie* || 202 4 (204 | 6) 
(¢ — 2) (¢—2z)* J 
a x 

Hate 6nm.xKaliteH 3amauei ABJIAeTCA ONpemeneHwe mpeenbHbIX 3Haye 
i O+(x) uepe3 3HaveHHA B TOUKe X HHTerpaJioB mpaBol uactu (6). 

Ha sBepxHem Gepery paspe3a B OKPeCTHOCTH TOUKM xX TIpHNMWemM wWicmamM 
—a u b—z apryment 0; uncay ¢—z nupu t>x (u3 Broporo uHTerpama): 
ryMent 0 a npuy¢t<x (M3 Mepporo wuuHTerpadia) aprymMestT—r. Torga. 
7@M HMeTb 


x b 
ot (x) oa [(x — a) (b — x) [22 [ew ane = \ prey | B (7) 
AnasoruyuHo: 
x b 
4 » t) dt Gn? t) dt 
& (2) =— (eg 6— nye] | POE 4 eens( OE) 


Tjaa dyukuuu, mpezcrapumoi unterpasiom (4), copmywp (7) u (8) aBaa- 
TCA aHaOraMH M3BeCTHEIX dopMy.s Coxouxoro (('), crp. 35) Avia MHTerpa- 
op Tuna Koum. 

M3 (7) u (8) Haxonum 


( @(t)dt eth pt (4) + @- (x) [(x == a) (b — x) the. (9) 

’ (x heal isles Co 4 

HONEA aera IAG a 7D [ea (Gas ian ae (10) 
(¢ wet x) ket | 


Tlogctasnaa (9) u (10) B ypapnenue (1), mouyyaeM COOTHOUIeHHe 


eq (x) —0(x) a (e24™ 1) f (x) meen 
ee (x) — d(x) cata [(x — a) (b — x) JP [e*™c (x) —d(x)] ae! 


>* (x) — 


TO ECTb KpaeBoe yCJIOBHe 3aauH Pymana (?). 
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Jina moka3aTesbcTBa paBHOCHJIbHOCTH MHTerpabHoro ypaBHeHua (1) 
«xpaepol 3aqauu (11) Ham moHagoOurca cieqyioulad semMMa. 

JlemMa. Ecau npedeaonole 3navenua gdynxyuu © (z), ananumuueckou 
naocKkocmu, paspesannott edoro [a, b] u ydoeremsoparoue ycrosuam (0 
ceasanol c dynKyueli p(x) paeerncmeom (9), mo P(z) cessana c p(x) popm: 
not (4). 

ee yTo (pyHkuuu D(z) u p(x), CBA3aHHbIe paBeHcTBOM (4), yO! 
jeTBopsioT papenctBy (9). Jjonycrum Temeps, 4To cyilecTByeT ell2 HeKOTt 
paa (byukuua D(z), ormMaHaa or (4), yMOBMeTBOpAW Wad Take PaBeHCTB 
(9). [lycra ®,(z) = © (z) —®,(z). Mocnequaa yoBmeTBopseT OAHOPOAHOM 
KpaeBOMYy YCJIOBHIO 


eX OF (x) + DF (x) 
earl aa | 


[(x — a) (6 — x)]'-* = 0 


WJM 
Dy (x) = —e~*™"D; (x), 


2Ta KpaeBaH 3safaya HE HMeerT He€TPHUBUAaJIBHbIX pelleHun, Yy MOBJICTBOP: 
fOlulHX BCeM yCJIOBHAM (5). B camo Weve, CWHHCTBeEHHOe ee pellleHHe, YO. 
JIETBOPATOnTee YCJIOBHIO (5a), eCCTb 
c 
(z = a) "2% (z ee py ete 


Ycsosue (5c), OYeBAHAHO, HapylieHo, wu nosTomy ®,(z)=0, T. e. D(z): 
= @M(z). JlemmMa joKa3anHa. 

Ecau (x) — pelienve ypaBuenna (1), yqoBeTBopsioulee ycnosuto (1 
To dynkuua ® (2), onpeyqentennan opmyson (4) u yoBMeTBOpsAIoulaA ycuIOBUs 
(5), KaK 3TO CMeLyeT 3 BLIBOJa, TOJ2KHa ObITb pelieHveM KpaeBou 3agauu (11 
O6paruo, nycTb P(z)— pelliesue Kpaesol 3aqauu (11), yqoBmeTBopstoutee y 
nopusam (5). Onpenesmaiem ¢ (2) 43 ypaBHenua A6ena (9) (usm (10)). Mocnenue 
Kak H3BeCTHO, OesycJIOBHO HM OfJHOSHaYHO paspelluMmo. Ilo nemme D(z) u of 
CBA3aHbI paBeHcTBOM (4), H MosTOMy uMeeT mecTo u (10). Ymuoxaa (9) u (1 
COOTBETCTBEHHO Ha C(x) u d(x) HW yauTHIBad KpaeBoe ycuoBue (11), HaxogquM, W 
g(x) ABJIAeTCA pelleHHeM ypaBHenus (1). 

YcTaHOBMM CBASb Me%KLy YAOBJeTBOPAIOUIHMU ycJIoBHaAM (5) Kjaccamu p 
WWeHHM OLHOPOAHOM KpaeBow sanayuu (11) u coorBeTcTByIOUIMMH KJlaccaMH pell 
Hui OMHOpozHOro ypaBHenua (1). Kak uspectuo ((1), crp. 427), B oTHOWeHHH Tt 
BeJeHHA pellleHis Ha KoHUe (2 unu 6) pewienua 3agagu (11) nenatca Ha OB. 
Kylacca*: 1) KoHedHbIe u 2) OOpalitatoulMecA B OecKOHedHOCTh MHTerpupyemo 
nmopayka. Jlerko ycTaHOBUTb, YTO UM COOTBETCTBYIOT pellleHHA ypaBHeHuaA (I 
HMeIOlMe Ha PaCCMaTPHBaeMOM KOHIle, COOTBETCTBEHHO, NOPAAOK OobUInH U. 
MeHbUUIMH uem'/,—1/, a. Takum o6pa30M, HeOrpaHH4eHHbIM pellleHuaM 3aq 
au (11) Bcerga cooTBeTcTByI0T HeOrpaHwueHuble pellienua ypaBuenna (1), orp 
HMYeHHbIM Ke pellleHHAM KpaeBOH 3ajlauu MOryT COOTBeTCTBOBaTb Kak OrpaH 
deHHbIe, TAK HM HeOrpaHw4eHHble pelienua ypaBuenua. Uncno pellienut 3anat 
(11) u uucno pelienuii ypaBHenua (1) B CooTBeTCTBeEHHBIX KuIaccaxX COBMamaror. 

OjnopoyHoe ypaBHenve (1) c nocTosuHpImu Koabuttuentamu c(x), d(x) | 
WMeeT H€TPHBMaJIbHbIX PelWeHHH, Tak Kak OJHOpOdHad KpaeBas 3agaya (11 
KaK JICTKO MOXKHO M0Ka3aTb, B 9TOM CJly4ae HMeeT TOMbKO HyseBOe pellienue. 

PaccMOTpuM HeosHOposHOe ypaBHeuxe (1). B ormmune or ypaBHenua AC 
Ja, re MONYCTHMa paBas sacTb Bua g(x) = Ee <a, quia ypapuenns (1 
B CHJY TpeOopannn, HeEOOXOAMMBIX JI PaspeliMMocTH KpaeBoh 3aqaun (1 
B KJlacce PyHKIUMH, yNOBJIeTBOPAIOMIMX ycroBusM (5), CBOOOAHEI ueH HY! 
OpaTb u3 Oosee y3koro Kslacca (He MMelOMMX OCOOeHHOCTH Ha KOHIax). 


* Jlerko BU§eTb, YTO KOHI[bI HE ABJIAIOTCA OCOOeHHBIMH. 
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‘ YxKaxKeM HeKOTOPbIe ocTaTOUHble yCJIOBMA, KOTOPbI€e MO2XKHO HaJIO2KUTb 


(x). 
[lycrb X (Z) eCTb KaHOHMUeCKAad cbyHKUMA KpaeBow 3ayaq (11), “Meto- 
aq B TOUKAaX a@ HW 6 COOTBETCTBCHHO NOPAAKH Pi MU Pe» PiX 4/2 —*/2% 
ee, ye. Bomuen fid=—aMb—ayri(s), mae |i) 
MeeT TIpOH3BOAHYy!0, YOBJIeTBOPAIOLLy10 ycnosmio Temtbaepa Ha [4, bj, a 
b> 2—*/2%— Pr H flo > MH, —3/2%— Pa, B TakoM cilyyae Npapas yacTb 
pasHenua (9) MosBouAeT NOYANTh pemleHHe (x) mo copmyvie (3), H OHO 
yet: IpHHasviexaTb Kwaccy (bs) 


OrmeTHM OfWH YacTHbI c1yualt. IIlpu c=d=1 ypapHenne (1) npHHH- 


aeT BHI 
b > 
(Oe Hite), O<a<l. . (12) 
’ |x—t|% 
CoornercrByiomlad KpaeBad sajjaya (11) ecTh safaya O CKauKe 
Fo spin =a a me 29) 
()-0 ®) =a yoy) 


Oua UMEeeT eJIMHCTBEHHOE pelleHHe 
3 b 
et 4 4 \ f (t) de 


(a0) a Ne 
(irs (@—a) (6— DJ P-e*¢—2) | 


Qt 
a 
Ycnosum (5) BbIMONHAOTCA B CHIY cpoiicts wHTerpasa Tuna Kou Ha 


KoHIax (5). " 
Pemenve ypapHenus (12) nosmyuaeTca u3 ypaBHeHHA 


& 


\ (dt _ 
d= 08 
ice F EAP on AE f (2) dt 
sees ieee eotsk ples mS. pa [2—*/2:% ee Ss SS 
2 i (x) 2 cig a) [(x a) (b x)] \ [( =a) (b ee aaa (eas 


Jit yero JOCTATOYHO B3ATb f= (e— O70= x)™ f* (x), rae PF (x) Ta Ke, 


YTO M BbIe, a My U M2 Oomblle 1/,— */o%. 
B saklovenve Bblpaxxaio. ryOoKy!0 6narokapHOcTh mpod. @. JI. Taxosy 


3a PyKOBOJCTBO pa6oron. 


PoctoscKuit-Ha-Jlony Tloctynusio 
rocyapcTBeHHbIi yHHBepCcHTeT 1 XII 1959 


Kywmuescknit rocylapCTBeHHBIt 
feyaroruuecKHi WHCTHTYT 


UMTUPOBAHHAA JIUTEPATYPA 
1. 7. Paxos, Kpaespie ganauu, 1958. 2B. UW. Cmupuos, Kype BbICIUeH 
maremaTuku, 2, 1952; 4, 1951. *. H. Wpusad os, Viuterpaibuble ypaBHeHua, 1935. 
4-7. Carleman, Ark. f. Math., 16, Ne 26 (1922). = 8 HOSE es et ae 
CuuryiapHble HHTerpasIbHBle ypaBHeHHa, 1946. 
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Jloxnayn Akawemuu Hayk CccP 
1960. Tom 131, Ne 4 


MATE MATHK. 


a. 1. CHHAM 


PEOME3SHYECKHE NOTOKH HA MHOFOOBPA3H AX 
OTPHUATEJIbHOM MOCTOAHHOM KPHBH3HbI 


(ITpedcmaeneno axademuxom A. H. Koamoeoposoim 8 XII 1959) 


KoucTpykUMA MHOTooOpa3sHA OTPHLaTeJIbHOK TOCTOAHHOM KPHBM3HbI Kak 
(byHaMeHTaIbHoH oOsacTH R HeKOTOpOH AuCKpeTHOH NOArpynnbl Trpynnp 
yBuxkenHl nmockoctu JloOayepckoro u reoye3svyecKoro MOTOKa Ha HEM ToLpoo- 
Ho onvcana B (1,7). [Ipeqnaraempili HuKe METOX NOSBOUAeT JIA WMpOKOTO Kwlac- 
ca TaKHX IOTOKOB TIOJIHOCTbIO OMMCaTb CMe€KTPaJIbHbIM THM COOTBeETCTBYIOMeH 
JMHaMHYeCKOM CHCTeMbI, yCTaHOBUTb HaJIMune B Hel TepeMelllMBaHHA BCeX CTe- 
neHei (5). OcHoBOH STOTO MeTOZa ABJIACTCA MOHATHE TJHHAMHYECKOH CHCTeMbI 
Kosmoroposa (cm. § 1). 

§ 1. Tunamuueckne cuctemp KoamMoropoBa wu UX 
CBO 2 Ciera: 

Onpegaeneune. Jletictsyiwomni B npoctpauctse Jle6era M c mepou 
uw H3MepHMbIM noToK {S‘} Ha3blBaeTcA TOTOKOM Koamoroposa, 
ecJIM CylecTByeT H3Mepumoe pa3sOueHnne C° npoctpanctBa M, ynoBsmeTBopsaromee 
CJIELYIOULUM TpeM YCJIOBHAM: 

[enh Co Gee ipaey 

foe) 
2 I] C‘ =e (© — pasOueHHe mo mod 0 Ha oTfebHbIe TOUKH). 


t=—0o 


ay qn cf =v (v—o-anreOpa, B KOTOPy!0 BXOJAT MOMMHOXKECTBA, HMeIOLLHe 
t=—©co 
Mepy O usm 1). 

Muorne 43 M3BeCTHBIX CBOlCTB HoTOKOoB Kosmoroposa co6paHb B padote 
(1°). Smecb MbI HX TOJbKO NMepewucuuM. 

I. [pynna yHurapHprx onepatopos {U; }, cooTsercTsy1ollad motoKy Kou- 
MOrOpOBa, HMeeT B OPTOFOHAJIbHOM JONOIHEHHH K NOsMpoctpancTBy mocTosH- 
HbIX CUCTHOKPaTHBIM JeOeroBCKHH ClekTp. 

II. Iloroku Koumoroposa uMeioT NoOsOXKUTeIbHYIO SHTPOTHIO. 

III. Tloroku Konmoropoxsa o6.1aqaoT MepemelliMBaHveM BCeX cTeneHelt. 

§ 2. Tpymepuut cayuan. Iycrs nopepxnocts orputiatembuoit 
MOCTOAHHOM KPHBH3HbI peaJIM30BaHa Kak (byHJaMeHTa/ibHad OOulacTb R HeKo- 
TOpoH AucKpeTHOK Nogrpynnp PT rpynnet Bcex 2poOno-sMHelinpx mpeobpa3o- 
BaHMH KOMIVI€KCHOH IWIOCKOCTH Z = X,+ ix,, MepeBOAAMMX eMHHUHBI Kpyr 
B cea. Hac OyeT uHTepecoBaTh TOWMbKO cayyali, Kora R umeeT KOHEYHY!0 T10- 
mab. Torya, Kak culeqyeT u3 Teopempt Surena (14), cymlecTByeT reofesuuecKH 
BbINyKad PyHLaMeHTasibHasd OO1acTb B BUJIe MHOFOYFOJIbHUKa C KOHEUHBIM UNC- 
JIOM CTOPOH, H€KOTOPble M3 KOTOPHIX MOryT ObITb,WpaBya, GeckKOHeuHOH WMHBI**. 
3a cueT BEIGOpa KPUBHSHbI MOXKHO BCersa JOOUTHCA, UTOOLI OObeEM IIpOcTp aHcTBa 
JIMHEHHBIX SJIEMCHTOB PaBHAJICA eMHUIe. 

Teopema Il. Feodesuueckue nomoku na deymepnolx MHOzZ0OOpa3suAX OMpU- 
YAaMeNbHOU NOCMOAKHOL KpUBUSHbL U KOHeUHOlL naAoWWAdOU ABAAIOMCA NOMOKAMU 
Koamoeopoea. 


* Tlo nopowy HepaBeHcTs Mexyly pa36HeHHaMN cM. (G2), 
** TI Woulaqu, MHI H [pyre MeTpHuecKHe BeMUNHI OTHOCATCA K He9BKJIHOBOK MeTp Ke. 
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Hoka3aTeAbcTBO STO TeopeMbl pactiaqaetca Ha pay emm. Huxke uepes M 
O3HaYeHO MPOCTPaHCTBO JIMHEHHbIX 3JIeMeHTOB MoBepxHocTu R. 

JlemmMa_ 1. Cywecmeyem usmepumoe pas6uenue © npocmparcmea M ma- 
, 4mo: 
a) noumu KaoKdoili anemenm C pas6uenua C 3adaemca uemolpexyeoAbHUKOM, 
KOMOPOZO OBYMA OOKOBLIMU CMOPOHAMU CAYRHKAM OMPeSKU NAPAAACALHIX OOU- 
K060 HANPABACHHLX NPAMELX, A Napa Opyeux cmopon OOpas0eaHa ompesKamu 
MO2OHQANbHOLX K HUM NAPANNEALHOLX OPUUYUKAOE U CcOocMoumM us AUHeLIHoIX 9/e- 
HM06, HOCUMeAU KOMOPvIX AeCAM BHYMpPU |sMoeO u“eMbIPexY2OAbHuKA, a Ha- 
ABNEHUA NAPANNENHbL OOKOGLIM CMopoHaM (mM. e. ONnpedenAemaA OAHHOIM AU- 
UHOIM JNCMEHMOM HANPABNENNAA ceodesuHecKUA OKANUUEAeEMCA 6 Moti 9”e HeCKO- 
4HO YOANEHHOU mMouKe, 2e0e U OOKOGbLIE CMOPOHEI); 
6) MaKcuUMAaNOHAA OAUHA CMOpPOHL MaKoeo YeMoLpexYyeoAbHUKA He npeeocxodum 
MU BCcIOOY 3A0aHHOL nocmosnuHol A; 

B) Hatidemca nocmoannan B>O makaa, umo mepa mHoowecmea Gy mex ane- 
PHM0e pasbueHusn C, Y KOMOPOLX MAKCUMANDNAA ONUNA CMOPOHOL He npeeocxodum 
yOoeremeopsem Hnepaeencmey 


(Gy) < Bxih; 


rT) cywecmeyem u3smepumoe pasb6uenue € makoe, umo noumu ece e20 anemenmot 
PARI6AHbL AUHEUHOIMU anemMeHmamu nosepxHocmuR, Kocumeau KomOpolx Aeoam 
LOYEAX OPUUUK OG KOHELHOL OAUHDL, A HANPABAEHUAOPMOZONAAGHOL K MAKUM OY2Am 
‘HaNpaeAeHol K OecKOHeXHO yOaNeNHOLL MoUKe OPUuUKAA); OAA HeKoMopoe2eo A>O0 


etapa. 
—A<t<0 
pa mHOwcecmeda Gy mex anemeHmoe pasbuenus C, KOMOpoLm Coomeemcmeyrom 
2U OPUUUKAA OAUHOL, MeHoUUlell x, YOORAEMeOpstoM Hepasencmey 


{Gx} << Cixi, 


é Cy, — HeKOMOPAA NONOZCUMEADHAA NOCMOAHHAA. 

Pa36uenne €, 0 KOTOpOM FroBOpHTcA B JemMMe 1, MOET ObITb MOCTPOeHO MHO- 
Mu cnocoOamu. OmvH W3 HUX, BKpaTie, COCTOHT B CJleqyroujleM. Bo3bMem He- 
TOpy!o TOUKy 9 Ha eHHHYHOM Kpyre UM MIpoBeyeM yepes Hee MapaiesbubIe 
MIUKJIbI, Mpoxo_Alwe vepes BepLWIMHbI (yHaMeHTaJbHOK OONacTH WJM 
icaloulveca ee cTopou. IIpu sToM Mexyy NepBbIM HM MOCJeHHM OpHilMK Jamu 
WyT JleKaTb YETHIPEXYFOJIbHUKH, Y KOTOPbIX OHA Mapa CTOPOH COCTOMT H3 
T MapaJwienbHbIx opuunKsos. JjoOaBuB, ecm MoHagoOuTca, elle KOHedHOe 
CO OPHUMKJIOB, MOXKHO OOUTHCA, YTOOKI BO BCe TaKHe YeTbIPeEXyOJIbHUKU 
MKHO ObIJIO BIHCaTb YeTHIPeXyrOJbHuKH BHfla, TpeOyemMoro ycJIOBHeM a) 
MMI. IIpu 9TOM OCTaHYTCA TpeyrOJIbHHUKU, Y KOTOPbIX OHA CTOPOHA COBMa- 
eT c rpanuliet (byHyamentaJbuon oOuactu. IIpoyemaem Takoe NocTpoeuve AA 
eX 3sHayeHuli 0. Torga, MpHcTpo“B K KaxyoH KoHeYHOM cTopoHe oOmacTH R 
HIPYeHTHY!O efi OOacTb, NomyauM JIA (uKcHpoBaHHoro 8 Takue %Ke Tpey- 
JIbHHKM, KaK Hi BbIlle, HO IpHwiowKenuble K Rc pyro cropoust. Ilocrpoenne 

HHX UYeTbIPEXYFOJIbHHKOB TpeOyemoro BYa OCYIMeCTBIAeTCA MPH MOMOLIM 
ONOJMKEHUA Ly OPHUNKJIOB C KaxKJOH CTOPOHbI AO NepeceyeHuA CO CTOPOHOK 
eyrOuIbHHKa Cc Jpyroli croponbi. Pas6venve ocTaBllelica HeOrpaHvueHHO 4a- 
a -R vw mocuenyrollee OOpa30BaHve HYXKHDIX YETHIPEXYFOJIbHHKOB MPOHCXOAMT 
aJIOTHYHO Mp MOMOMM CYueTHOrO YHCJIa PaBHOOTCTOALIMX NapaseMbHbIX 
HIM KJIOB. 

B utore nmomyyaem pasOuenve mpoctpanctsa M, yyoBsmeTBopstoutee a). 
€BHIHO, YTO BCera MOXKHO JOOUTHCA cCOOsMOFeHHA ycIOBUA 6). YcnoBue B): 
2OyeT, YTOOLI YETLIPEXYTOJILHMKOB C MaJIbIMM CTOPOHAaMH ObwWIO He CJIMUIKOM 
oro. Tlocnequve lexKaT TOKO BHYTPH yrJIOB, OKAHYHBAIOMIMXCA B Mapaoo- 
WeCKHX BepUIMHAaX, BJOUb rpanuubt R uv Mp MCKJNOUNTeJIbHBIX 3HaYeHHAX 6 
cTaTOUHO MaJiOH Mepbl. OuleHKa UX OOMerO KOJIMYeCTBA NPOBOAMTCA MpH No- 
[lM IIpOCTHIX reoMeTpHyecKHX cooOpaxkenuh. 

753: 


5 TS | AE ST Peat bit : 

PaccmoTpuM pa30venve C’, KoTOpoe MomyuaeTcA u3 C, ecnH Kay : 

TpIPEXYO/bHUK, 3alaloulM avleMeHT pa3Ovenua C, pasOuTb MpH NOMOUIM 
OPHUMKIOB, Mapasenbublx ocHoBanuio. Ilonoxum npn A,< A/2 


ra i 15 ee | 
= I] S ¢ C4 
—A<t<0 
[Ip momoulu Tex 2%e cooOpaxkenul, KOTOPble UCMO/Ib30BaIHCb NpH MpoBep 
YCJIOBUA B), IpoBepxeTCA ycOBHe Pr). 
Jlemma 2. /Iycmo pas6uenue C yOosremsopsxem ycnoeusm a) — 1) AeMMol 


TTonoxcum © = ll St. Tozda noumu KascOollt anemexm pasbuenun © o6pas 
t<O 
aH AUNEIHOIMU aAemeHmaMmU nosepxHocmu R, HOcuMeAU KOMOpoLX Aeam HA O 


2ax opuyuKknog OAUHol, He npesocxodawe A, A HANpAeAeHUA OPMOZOHAAbE 
K maKot Oyee. Mnozcecmeo sremenmoe pasbuenua ©, cocmoniux us odHO mo4uK 
umeem mepy HY/b. 

OTMeTHM OCHOBHBI€ MOMEHTHI OKa3aTesbcTBa JeMMbI 2. Tor @akT, 4YTO 
JIMHeEMHbIX 3JIEMeHTAa, IIpHHalvlexKalllux OMHOMy 9uIeMeHTy C pa3OneHua € 
MMeIOULMX HOCHTeJIH, JIeKalllie Ha WyraX pa3HbIX OPHMMKJIOB, Mapa JeJIbHE 
OCHOBaHH1O, AIA MouTH Bcex C jexKaT B Pa3HbIX JJIeMeHTaX pa3sOneHHA C°, o4 
Buen. Jlamee, YeTbIPeXYFOJIbHUK, COOTBETCTBYIOWIMH JemMeHTy C pa30vueHuA 
Tpeppailaetca ox elictBuem mpeoOpa3oBanua S!, <0, B 4eTHIPeXyrOJbHI 
TaKOro Ke Bua, HO BLITAHYTHIM BOXHOM HallpaBJieHHH Bet pa3*. B cualy cBolic’ 
B) Hr) pasOvenua € MHomectTBO. H, Tex 9eMeHTOB pa3OueHua C’, KoTOpble J 
JATCA3a Bpema oT — nA po — (n + 1) A, yxoBnetBopseT HepaBeHcTBy: 

+ (Hn) < Den 
rye D — nekoTopasd NovomxKuTeIbHaA MocToAHHad. Ha ocHoBaHuu JIemMMbI B 
pea — KauTesu NouTH KaxKbI 2eMeHT pasOueHna C’ NpHHaIexKUT TOJIbI 
KOHCYHOMY YHCJIyY MHOxecTB Fp. 

Jlemma3. Ecau pas6uenue ©, anemenmot Komopozo O6pas06aHo! U3 AUHE 
HolX alemeNmoe nogepxHocmu Rc HOcumMeAAMU HA Oyee OPUYUKAA OAUHOL, He Np 
eocxodsyelt HeKomopou nocmosHHol A, u NaNpaer»eHuAmU, OpMoOzOHAAbHoLA 
K Heli, yOoeAemeopAem Ycnoeuto 


Cte SM are Oils dU), 


mo OHO ABAsemcaA pasbuenuem Kormozopoea. 

(Pas6uenvem Kovimoropopa Ha3biBaeTCA pa3OveHHe, yfOBeTBOpsAIoUee y 
wiosuam 1—3 onpegenenna § 1.) 

JlokasaTesbcTBa TpeOyeT, OYeBHAHO, TOJIbKO NpoBepka ycuOBuA 3, KOTOp 
Mb CCbOPpMYJINPyeM B CJleqyiouleM Bue: Wa w060ro MHoxecTBa N nonomKuTen 


HOH MeppI 

Flim tse (NV) =m (N) * 
lo Mepe. B TakoM Buye ycOBHe 3 ABIACTCA MPOCTHIM CIeEICTBHEM SProgqHyHoc’ 
MOTOKA OPHUMKJOB, yCTaHOBJIeHHOM XegsyHyom u Xondom (2). 

Teopema | u3 semm 1, 2, 3 HenocpegcTBeHHO cuemyeT, MOCKOMbKy pa 
Ovenne €° memmbl 2 yOBMeTBOpAeT yCOBHAM JIeEMMBI 3. 

§ 3. nMepupi cayuatnh. Tlepexog kK mnorooo6pasuam Bbicile 
aucJia U3MepeHM He BbISbIBAeT TpyQHOCTeH, ecuu, cueqya Xondy, pacuiupy 
reojlesHuecKHH MOTOK B MpOCTpaHCTBe JIMHEHHbIX SJIEMeHTOB JO reosesuueck 
ro MoTOKa B NpocTpaHctTBe n-3npos. OrpaHwuuMmca culyuaem, Korga cbyHame 
TaJibHai OOsacTb R cooTBercTByiouleH noxrpynnp I. orpanwuena KOHewHE 
uucuiom (nm — 1)-mepHbix rpaneit. IIpopoza uepes R BceBo3sMOxKHbIe JByMepHl 
MJIOCKOCTH, OMpeeJIAeMble N-3]paMu, Mbl CMOXKEM B Kako v3 HUX Mposena 


i Mbl MpeqMouaraem AWA MpOCTOTH, YTO TBMXKEHHE MPOUCXOAUT c EAMHUYHOH CKOPOCTE 
B janbueiem (§ 4) mbi or sToro mpe_lonoxKeHuA oTKaxKeMcs.! 

** Uepes po(N) (coorsercrBenHo Us+c(N)) O603HaueHa ycnoBHad Mepa MHoxecTBa 
mpH ycsosun C (cootsetctpeHHo StC), 
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ocTpoeHua, anaoruunpie § 2. Tlockombky Teopema 06 3proqMuHocTH MoTOKa 
PHUMKJIOB COXpaHAeT CHJy, TO MOy4aem culemyIolllyio Teopemy: 

Teope ma 2. Teodesuueckue nomoku 6 npocmparcmee n-30poe n-mepHolx 
HOz0OOpasuu OMpuYyameAbHOL nocmoANHOlL KpueUsHol* u KOHEe4HOLL naowadu, 
tpedcmaégumoelx 6 Bude PYHOAMeHMANbHOL OOAACMU C KOHe4LHOLM 4UCAOM epanelt 
exomopot nodepynne TV, seasiomca nomokamu Koamozopoea. 

§4,.9HTponua reome3uuecKuxX NoTOKOB. Paccmorpum 
Ha KOMIaKTHOM f-MepHOM MHOrooOpa3Hv MOCTOAHHOH OTPuLaTesbHOM KPHBH3- 
bl — k (k>0O), umeroujem o6bem V, ABYXKeHHe MHHECMHbIX 9/IEMeHTOB M10 reoje- 
M¥eCKHM CO cKOpocTbio w. Ilomb3yscb ompeseieHHAMM UM pesybTaTaMu padoT 
$9), BbIMHCJIMM IHTPOMMIO COOTBETCTBY1OMlero MoTOKAa {S‘}. 

Teopema 3. Sxkmponua nomoka {S*} paexa 


h((S9) = h(S) = HVE tog 6, 
VVo,_, 


20e @n—1 — NAaoujade (n — 1)-mepHoti edunuunoti cqepot u log Oepemca no 2. 

JlokasatewpcerTso, Ilycrs §—Touka Ha efuHnyHOH ccepe. IIpousze- 
eM pu scex 9 pa36uenne oO6nactH R Ha KyckH ccbepuyeckux moBepxHocTelt 
N-MepHbIX cep, KacalouluXCA BHYTPpeHHHM OOpa30M eMHHYHOH cchepbl B TOU- 
Ke 9. PasOveHve Ha JIMHeMHbIe S/IEMeHTbI C HOCHTeIAMH Ha MOJIYYMBINMXCA 
KycKax ciep HM HalpaBJIeHHAMM, OpTOrOHaJIbHBIMH K TaKHM c(pepaM, 0603Ha- 
quM uepe3 €. Odo3Hauum C, pa30HeHHe, KOTOpOe NOJyUHTCA, eCIH Kab 
KycoK cdepuwueckoH mopepXHOCTH pa30HTb Ha y¥aCTKH MloWlalu, paBHOH & 
{yuacTku Ha rpaHuue MOryT ObITb WH MeHbilleH nvioulatu). Jlerko noKa3atTb, 
4TO IIpH JocraTouHo Mawblx A uw mpH ¢—>O0 Bbipaxenne 


1 Ar a 
F (SAE. [CVS BEV RS et ee) 
wVk ) 
cTpeMuTCH K ———— loge. C aApyrofi cropoubl, pasOuenua C oOaqaloT mpu 
V Vo, , 
MaJIbIX © CJICQYIOU,HM CBOMCTBOM: CYyLecTByeT TOCJIeOBaTeJIbHOCTb KOHEYHDIX 


pasOvennit EKG <..., MG =, raxaa, uro 
n 


UIA EE Sy lime (SAG: [ep V Sates Vin. AV Sy Sed Varies 
ESA ety S40, Vo Vas Sued.) 


Teopema | u3 (°) yrsepxfaeT, 4TO B TaKOM CJlydae SHTPONMA aBTOMOP- 


=) 


x n 
busma S4 Moxer ObiTb BBIYHCIeHa TO MOCJefOBaTeMbHOCTH pa30HeHHH &e 
pH n—>oo uv e—>0 wu, B CH/y MocueqHero paBeHcTBa, NO pasOueHHsM C.. 


Mockoscxui rocyyapcrseHHbit yHuBepcHTeT Tlocrynio 
um. M. B. Jlomonocosa 8 XII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 


13. Xong, Yen. marem. nayx, 4, B. 2 (1949). 2H. M.Teangbany, C. B. D o- 
M HH, Ycn. mateM. HayK, 7, B. 1 (1952). *H.M. Teabpgpany, WM. UW. Matren ku 
Ilanupo, Yen. matem. nayk, 14, B. 2 (1959). * A. H. Koamoropos, J(AH, 119, 
Ne 5 (1958); 124, Ne 4 (1959). © B. A. Po xanu, Use. AH CCCP, cep. matem., 18, Ne 4 
(1949). ®B. A. Poxaun, JAH, 124, Ne 5 (1959). 7J1.M.A6pamos, JAH, 
128, Ne 5 (1959). ® A. Cuuaii, JJAH, 124, Ne 4 (1959). ° A. Cunai, MAH, 125, 
Ne 6 (1959). 1°9.Cunait, Teopua sepontuocteli wu ee mpumenenus, 5, Ne 2 (1960). 
1k. L. Siegel, Ann. of Mathem., 46 (2) (1945). 32 B. A. Poxaun, Marten. cOopx., 


25 Ne 1 (1949). 


epHOM CJly¥ae MOHHMaeTCA KaK TIOCTOAHCTBO KPHBH3HbI 
CKUX MoBepXHOcTeHl Ha JaHHOM fl-MepHOM MHorooOpa3HH. 
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* TlocTotHCTBO KPHBH3HbI B N-M 
BCEBOSMOXKHbIX JIBYMePHbIX reofesHue 


Jloknayn AkayemMun Hayk cccPe 
1960. Tom 131, Ns 4 


MATEMATHKA 


JI, A. CKOPHAKOB 


O CTPYKTYPHOM W30MOP®H3ME MOJYJIEK | 
HAJ, PEPYJIAPHbIMH KOJIbBILAMH 


(IT pedcmaeaeno axademukom I]. C. Aanexcandposuim 8 XII 1959) 

Ilyctp F"—cBoOo,HbIt yHHTapHbI MOjlyJb Cc n OOpasyION[HMH Hay pe- 
ryJApHbim Kombuom F *, Tlofmoqzyau mogyaa F", oOmaparoulwe KOHeYHbIM 
UHCJIOM OOpa3sylOIlUx, OOpa3syloT eseKHHAOBy cTpykrypy €(F”) c fonomHe- 
Huamu ((°), cTp. 146, reopema 3.2, crp. 184, Teopema 2.1; crp. 186, Teope- 
ma 3.2). EcrecrBeHHO BO3HWKaeT BOMpoc O CBA3H MexKAy MOsyiamMuH F” wu 
G™, ecu cTpykKTypbl € (F”) u € (G™) w3omopdun. Ecuu n> 3, a F u G— Tesla, 
TO CTPYKTypHbI H30MOpcdu3M HHAyWupyerca NoOsyIMHeHHBIM OTOOpaxeHHeM 
Moya F" Ha Mofymb G™ ((?), cTp. 62). Ecam peryaapHoe Kkompuo F o6sa- 
jlaeT CHCTEMOM HJCMNOTeHTOB &,..., &,, 1 >>3, CO CBOMCTBaMH: ©s; =O pH 
ij wey+...+e,=1, To u30moppu3m C(F) na €(G) unA_yuApyertcs 
KOJIbIeBLIM H30Mopdu3momM F ua G ((*), 4. 2, erp. 48, Teopemae 4.2; (°),. 
cTp. 192, Tteopema 3.6). B nacTosme 3aMeTKe NOcTaBJIeHHbIM BONpoOC pellaeTca 
WA crydad, Korga crpyKtypa @(F”) nowHa vu HelpepbiIBHa (CTpyKTypa Ha- 
3bIBA€TCA HEMPePbIBHOH, eCJIH H3 Xq | xX BbITeKAeT AXg } AX, a U3 Xa | x BEITe- 
KaeT .24-%.:).0-+.%; CM. (*).ccTp.. 100), 

MetoyamMv, CXOJHBIMH c MeToyom Bapa ((?), ctp. 62— 70), MoxHO no- 
JYUMTb CJIeLYIOMHH pesybTarT: 

Teopema 1. Jlycme F u G— peeyaapuoie Konoua, S—> S* — usomop- 


gusm @(F") na ©(G™), n>3; [F(I, 0,..., 0)J>=Ge'; *— maxoti udem- 

nomexnm KoAoya G, mo N (e') = G(1 — «)**; H =eGe. Tozdae G™ natidymca 

makue 9AeMeHMbL &,..., En, umo N(e’)=N (e:), p05 or, OO 0) eee 
: i—1 

= Ge. 0 = | 2 oe A INGKIe = Taner noayAaunetinoe omobpadcenue « 


F-modyan F° nwa  H-modyao > He;***, umo (Fx)"= Gx? Onn Kanc0020 XCF "y. 


1 

Ecau m=n wu ©(F") noma uw nenpeppisua, To oOpas [F (1, 0,..., 0)]* 
noymMonyia F (1, 0,..., 0) mpa usomopdusme €(F”) na €(G") oKaspiBaetca 
mepcnekTHBHbIM G(1,0,...,0). Orciona mo2KHO BbIBecTH, ¥TO [F (2.0) 22,0) 
= Ge’, rye N (e’) =0. Tlostomy teopema 1 maer: 

Teopema 2. Ecau F u G— peeyaapnole koncya, n>3, a cmpyxmy- 
pa &(F") noanau Henpepeiena, mo ecakuii usomoppusm 8 cmpyxmypo CCP") 
Ha cmpykmypy ©(G") undyyupyemca noayaunelineim omo6paocenuem o mo- 
dyna F" na modyaoG", m. e. 6(S) = {o(x); x@S} Ona ecakoeo SEE (F*), 


* Monyab M nay Konbuiom F HasblpaeTca yHUTapHEM, ecam F cOuepxKUT eqnHuny 4 
uw 1 a=a jaa Bcex aGM. Bce mogyau, 0 KoTOpEIX HzeT peub B 3amerTkKe, HpewnomarawrTca 
J€BLIMH. ACCOWMaTHBHOe KOJIbUO C eQnNHUIei HasbIBaeTca PeryJSAPHbIM, CCIM B HEM JIA JO- 
Goro a paspemumMo ypapHenue axa =a. 

** Ecan a€G™, to uepes N (a) o6osHayaercs coBOKYNHOCTh TaKHX 9sIeMeHTOB KEG, 
uTo Aa = 0. Moxuo noka3gaTb, uto N (a) ABASeTCA TaBHBIM JeBLIM HZeaOM KombIa G u 
TOTOMY NopaxkaeTcA HEKOTOPLIM HJeMMOTeHTOM. 

*** Onpenenenue nowyaunelinoro MpeoOpasopanuA jis paceMaTpHBaemoro cayyaa Jo- 
CNOBHO NOBTOpHeT onpeyenenne Bapa ((?), crp. 59). 
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Ecumn €(F”) nomHa u HenpeppipHa, {S,,..., Sm}—He3aBHcuMad cHcTemMa 
m 


TlapHO TepCieKTHBHbIX SJIeEMeHTOB H3 © (F") * a SS: = F", TO MOXHO jo- 


1 
a3aTb CYylleCTBOBaHHe B G(F") Takoli He3aBHCHMOM cucTembl {Tj,... 
| k 


1.7 maxim, ny} MOMNApHO NepcMeKTHBHBIX 9/IeMeHTOB, ¥TO F (1, 0,...,0) ~ Die 
i 


t 


ba > T:, mupwuem kn = Im. tor (akT MosBosseT nowyuNTS clexyioululi 
1 
e3y JIbTAT: 


Teopema 3. I/yeme F u G— peeyaapnoe Koaoya, © (F") noana u ne- 
pepolena, §—us0mopmusm © (F") na €(G"), 3<n<m. Toeda natidymca 
axue konoya H u K, umo He usomopduo F **, K; usomop@uo G u 0 un- 
yyupyemca noayaunetinoeim omoOpaoncenuem Hk" na Kim, 

— Teopemy 2 MoxKHO BBICKa3aTb B Apyroli cope: 

Teopema 4. Ecau F u G—peeyaapnole Kkonoya, n>3, &(F) noaxa 
L HenpepoleHa, Mo éecAKU Usomopp~u3smM Fp Ha Gy uxdyyupyemca neKomo- 
Jolm U3s0mMopmu3smom F na G, 

_ Heticrsutebyo, ecu F,°G,***, ro, ouepuguo, © (Fn) €(G,). Ho € (Fale 
a (F") u © (G,) 6 (G*) ((°), crp. 186, Teopema 3.2), T. e. €(F*) > €(G*). 
IpumenusB Teopemy 2, nowyuaem, uto F@G. HerpyyHo ycTaHoBuTb, 4YTO 
IOIYYCHHBIN H30MOp(u3M HHAyWUpyer MaHHbl H38omopdu3sm F, Ha Gp. 
TouHO Tak %Ke MOXKHO NepepopMyJIMpOBaTb HW Teopemy 3. 


Mockosckui rocyapcTBeHHbili yHHBepCcHTeT Tlocrynusto 
um. M. B. JlomoHocoBa 1 XII 1959 


ITMTHPOBAHHAS JIMTEPATYPA 


1T. Bupkrog, Teopua crpyxtyp, WJ, 1952. *P. Bap, Jluneluaa anreOpa a 
poekTHpuaa reometpua, WJI, 1955. °F. Maeda, Kontinuerliche Geometrie, Berlin — 
ottingen — Heidelberg, 1958. *J. Neumann, Lectures on Continuous Geometries, 
Aichigan, 1936—-37. 


* ToBopAT, YTO 9SeMeCHTHI Qy,..., A, HeKOTOPOH \CTPYKTYpbl He3aBMCHMBI, eciM 


i a a, =0 aa Kaxgoro ¢. DneMeHTbl a uw b HaspIBaloTCA MepCneKTHBHBIMH (8 o603Ha4ye- 


k#t 
11x: Aa~b), ecm OHH HMeIOT OOulee JoMomHeHHe (cM. (1), cTp. 114 u 172). 
** Uepes F,, oOosHauaercA KOJIbUO KBakpaTHbIX MATPHIL MOpATKa N C SeMeHTAMH U3 


wipna F. 
*** Cumpoa AB o6o3snauaet, ito A u3zomopiHo B. | 
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Jloxnagnn Axkayemun nayr CCCP 
1960. Tom 131, Ne 4 

} 

| 


MATEMATHK.z 


lM. E. COBOJIEBCKHHM 


O PIAXKOCTH OBOBLIEHHbIX PEWIEHHA YPABHEHHA 
HABbE—CTOKCA 


(I1pedcmaeaeno axademuxom IT. C. Anexcandposoim 9 XII 1959) 


1. B () w3yyeHa JIMHeapH30BaHHaA CTallwOHapHad PuAposMHaMuyecka: 
3afaya 


— AU (x) = gradp(x)+f(x), divU(x)=0 npu x€Q; 
U(x) =0 npa xeér, (1 


Snecb Q—orpaHnyeHHad OTKpbiTan OOJlacTh C foOcTaTOUHO PlaqKoH rpa 
HuyeH I’. 

Ecan cuvia f(x) yqoBmeTBopseT HekOTOpoMy ycuioBuIo Tenpgepa, To op 
MY JIbI' 


u(x) = \ Ga (x, 2)fr()de, p(x) =\ ay (x 2) fi (2) ae (2 
2 


Q 


aioT KJlacchueckoe pelleHHe STOH 3afjauu, T. e. yHKuHH U(x) u p(x) He 
IpepbIBHbI B 3aMKHYTOH OOsacTH (2 H uMeIoT B Q cTONbKO HeNpepbIBHBIL. 
IIpOM3BOJHbIX, CKOJIbKO HX BXOJMT B ypaBHeHHA (1), yAOBMeTBOpAIOT 9THI 
ypaBHenuam uw U(x) =0 ua I (%). 

Ilyetb dyHKuua p(x) = p(x) Ha Tu Apy=0 BQ. 

Teopema 1. Ecau f nenpepoieno Ouddepenuupyema, mo cnpasedaue 
gopmyaal 


p=—Atdivf+ py. (2 
V3 (3), HalpHMep, BbITeKaeT, TO 
I| grad p |zco) SC (9) II Fl, ce (4 


a mo6oro q > 2. Oro WoKkaspiBaeTcA MpH MOMoUM OLeHOK u3 (,”). Vs (4 
vu (?) cneqyeT Torgja, 4TO 


HUT yaa) SCs (9) II F llc gcay, (E 


IIpu nomomn (4) u (5) ycraHapsmpaetca 
Teopema 2./Iycmo fEL,(Q), gq >2. Tozda dopmyaret (2) Oatom obot 
CnC pewexue sadauu (1); ypaenenua yOoeremeopstiomca noumu eéctodt 


U EW? (Q), pEW 3 (Q); cn pased Ausol Hepaeencmea (4) u (5). Ecau g>3, m 
p u OU/Ox; nenpepolene 6 Q. 
2. PaccMoTpHM HeJIMHelMHy!O HecTallMoHapHy 3ajayy 


a 
—vAU+ u, See = erad p +f, diviW’=="0 ) pus EQ, "t=.0; 


= 
Wn 4) = 0. piece U(0, x) = U,(x) mpu «EQ. 


OJMH BH ee O6OOUIEHHIX pellleHHli u3yYeH HaMy B (*)s 
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Mbl oKaxKeM cHavasla cyllecTBOBaHHe "pelleHuad TIpH MeHbIUMX dem FB: 
OrpaHW4eHWAX Ha HauaJIbHy!O ckopocTb Uy. SaTem mpocwequM, Kak mpy 
Q yBeJIMUMBaeTCA TlaQKOCTb pelleHHA B CBASH C yBeJIMNeHHeM rsakKocTH 
Ilpw 9tTom cymecTBeHHo ucnosmb3ytorca cBolicrBa JpOOHbIX cTeneHeli HeKO- 
pbIX CaMOCOMPAKeHHbIX ONMepaTOpoB. OTMeTHM, 4TO pA CBOLCTB JpOOHbIx 
eleHelt OllepaTOpoB OblI Brieppble OGHapyxxeH M. A. KpacnocembcKuM ¥ 
‘MOJIbSOBaH TPH H3yYeHHH pasJMUHbIX ypaBHeHHM (cM., HanpuMmep, (°)). 
faxKHYIO POJlb B HalllMX NocrpoeHuax urpaet paOota B. II. Taymo u 
. T. Kpettua (°). 

Jina uccnenopanus (6) mepelimem (cm. (‘)) K MHTerpasbHOMy ypaBHenHiw: 


t 
U (t) = exp (— tv A) U,—\exp [(s —t) vA] P A (upU) ds + 


0 


+ \ exp [(s — t) vA] Pi ds. (7) 


Oe om 


CyenaB 3ameny V(t) = ¢*-*A*U (t), monyuum 
V (t) = t-8A2—8 exp (— tvA) A5U, — 


; ew 
— FY ASH exp [(s— 1) vA] AP Ge— (A~*V 4 A-#V) S209) ds 
A k 
0 


[t 
+ ta-B Aa \ exp [(s — t) vA] Pids. (8) 


0 


BuiOepem « = 1/4, ecM pa3MepHOCTb MpocrpaHcTBa m= 2, u a€ (3/g, 4/2), 
cu m= 3. Ilycth BE(2a—1/, a). SameTuM, uTo B MO2XKHO BbIOpaTb CKOUIb. 
TOMHO MaJIbIM, ec m=2,u 8 NomKHO OnITh Oombue 1/4, ecm m= 3. 
Tyctp U,€D(A®) u || f (2) lla) Kak yHKuna or ¢ mpuHagnexut L | 7 
1—a 
IpH HekoTopom ¢>0. Torfa MeTOMOM NocweqopaTebHBIX MpHOMKeHuK 
[OXKHO MOCTPOHTb e/HHCTBeHHOe HelpepbiBHOe pellieHHe ypaBHeHusa (8), onpe- 
(eleHHOe Ha HekOTopom cermente [0,7,]. HoKasaTembcTBO 9TOrO (akTa OCHO- 
aHO Ha yCTaHOBJIeHHbIX B (4) cBolicTBaxX onepaTopop A~*. McKkomoe peute- 
Me onpexerum cdbopmyson U (t) = t8-* A-«V (f). 

Ilycth m=2. Torna u3 (7) u (8) caenyert, BD Pe Bcex £€[0, ¢o] 

a € ——(e 
byHKuna APU (¢t) HenpeppiBHa; mpu 7 €(0, fy] r€(B, Bers) PyHKLUA 


AvU (¢) HempeppipHa, a dyHKuua AY—1U (f) aOcomoTHO HeNpeppiBHa U 


gr (ATU) + AU + ATP a (ua) = APE OB <1 <1), 
ZA) + AU + FP (ue FE) = APE Ch <<), 


Ecam 2Ke m= 3, TO 9STHM cnOocoOOoM yfaeTcA MOKa3aTb (9) TOMbKO WIA 
-<3/,. B cnyuae m= 3 MbI BOCHOJb3yeMCaA COOTHOIMeHHEM 


4 Ou; 
u;(t, x) = <4 \ BG (x, z)dz— 


/ 
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Topo6Hoe coorHouleHue OblJIO ycTaHoBsieHO B (’). OHO MOsBOuIAeT H3y4H 
rlaKOCTb peleHHA 110 MpOcTpaHCTBeHHbIM TepeMeHHbIM. Ip 9TOM HCHON 
3ylOTCA ONeHKN 3 (+) H CJleLyrollax 


JIemMa. Onepamop a A-“T®) (1). <a<1) npu sbom s > 0 Oeiicn 


eyem us HeL , ()u o2zpanuren. 


5—4a : 

Sra memMa Bpirekaer u3 (°,8) u (5). Tax, oka3pipaetca, uTo || U (Z) ||zq 
pH muo06om q > 1 npunagnexur (no t) Tomy xe L,, To H ||F(t)|Ilz~a). IT 
NO3SBOIAeT yCTaHOBUTb (9) H UpH m=3. 

Ilycrp tenepp ||f(¢) — f(s) IIz~a) < K |é —s|* pH HeKoTopom © > 0. Tc 
rya u3 (7) u (10) cenyet, uTO mp sOGoM & < min(e, 4/2) dyakuua A*U (7 
HenpepbiIBHo uddepentupyema mo ¢. Coornomenve (10) nosBomser Tory 
OOHapyXHTb HOBOe yulyulleHve AuppepeHuMabubIx cBolicTB U: sta oye 


B HopMe W;(Q) ymosnersopset mo ¢ ycnosuio Lips. CreqoBatTembHo, Ue Ox, 


yMOBNeTBOpAeT 3TOMY YCNOBHIO B HOpMe Lg (2). 
Ilyctb, jasee, || f(t) —f(s) Iza) SK |f—s |° npH HeKoTOpoM q > 2. To 


Ou, Ou 
ra u3 TeopeMbl 2 cJlefyeT, uTO @ynxyuu U u p =) | fi ar — 4 age | 


x g(x, z)dz yooeremeopsiom noumu “ectody ypasHeHusm (6), a npu t>'| 
npuxadsencam coomeemcmeenHo npocmpancmeam W3(Q) u W3(Q) u ydoe 
neméeopstom 6 MemMpuKaX amMUxX Npocmpancme ycaoeuto Lips, no t. Ecau q> 
ue > 4), moapa = nenpepoleHol 6 (0, f)] x Q. 

Ilyctb jonloaHUTe BHO | €(¢) — f(s) |lL~ay K K|t—s|". Torga yaa m1060 
roy <% yHkuna (AU) yaopneTBopseT B Hopme L,(Q2) HekoTopoM! 
yciopuio Tempyepa. Jima foka3ateJbcTBa HY KHO BOCHOJIb30BaTECA (7) 1 
yuecTb, 4To dyHKuua A’/2P (ue aol yoBneTBopseT B HOpMe H ycuIOBMK 


Lips; m0 ¢. Eean yh, TO yMoBJeTBOpseT OObINHOMY ycJIOBMIO TeJIb 


qlepa M0 coBpokynNHocTH TepemeHHbIx ¢t u x (°,8). Ilyctb 9THM CBOicTBOM 06 
JiajaeT u f(t, x). Torga u3 (10) cnenyeT, uTO STHM 2%xe CBOMCTBOM O6Jaqae” 


oU 
H Up na Orcioya “ 43 (1) BbITeKaeT, HalpuMep: 


Teopema 3. [Iycmo qdynkyua f(t, x) yOoeremeopaem no coeoKyn 
HOCMmU nepemMeHHelx ycnosui Lipy npu Hexomopom xy > 3/4. Toeda U u | 
npedcmaeasiom cobott Kaaccuueckoe (npu t > 0) peuwenue 3sadauu (6). 


BopoHexKCKHH CeJIbCKOXO3AHCTBEHHBI Tlocrynusio 
HHCTHTYT 9 XII 1959 
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Jloxrnann Axkanemun Hayr CCCP 
1960. Tom 131, Ne 4 


MATEMATHKA 


Yuen-koppecnonnent AH CCCP A. H. THXOHOB wu A. A. CAMAPCKHM 
O KAHOHHYECKHX OJHOPOAHbIX PASHOCTHbIX CXEMAX 


m. 1. B cratbax (1%) paccmatpuBasuch OMHOpoyHple TPEXTOYCHHBIC PasHo- 
Hble CX€MbI WIA pelleHuA Kylacca KpaeBbIX 3ajay 


eh elk (x) = |—qia)u+ f(x) =0, Oeeeeitl 
(Oise 1 me HO ats (1) 
WK (XK) SK, O< G(x) < Ka, C2. 


BUucAIero OT BbIOOpa KoadpuunentoB k(x), g(x), f(x) “3 HeKoTOporo 
JHKUMOHAJIbHOTO CeMeHCTBA. 

Seine {Xe Ox Se, et oy i NS 1) anno: 
pHa pasHocTHaa ceTKa. Mbl OyeM paccMaTpHBaTb OLHOpOAHbIe TpexTo- 
YHbIE PaSHOCTHbIe CXeMbI Bua 


ed Dy = Ln De a, si F' (A, Ns 
Lee Ue Waa ee ele 
OHOpOMHOCTh CXeMbI O3HAUAaeT, YTO ee KOIPPUILMeEHTHI UMeIOT BUT 
f > A"tk;(s)\, Bo? =B" lk: (Ss), &(s) =k + sh), —1<s <1, 
DOD a(x shy Fle? aah (y+ sin DS 


(2) 


e A" B". D" uw F" —uexoropsie, BooOule roBops, HemuHelinpie, :byHKUHO- 
jbl, OpewesieHHble Ha MHOXKeCTBeE KYCOUHO-HeIIpepbIBHEIX cyHKuni Q, 
lapaMeTpHYecKH 3aBUCAMMe OT Iara ceTKH A. 

Vicxoguoe cemelictBo pa3HOCTHbIX CXeM oOlpefesHeTCH 3afaHweM kKvlacca 
HKIUHOHAJIOB, MPH MOMOMLM KOTOPbIX BBIYMCIAIOTCA KOSPPHUHEHTH! CXeMEI. 


n. 2. Kaace byHxunonanos A” {d(s)] Mbt 3aaqumM mpH noMouM ycaoBnii 


(A,). PyHKuHoHa Ate] yuMeer jluddepentval 3-ro nopsxaKa mo /, Tak 
) 


A’ [g] = A® [b] - AA [h] + A [h] + A [4] + h’p (h), 
> o(h) 0 upn AO, a tyHKuMoHan A” [d] umeer quddbepenunan mo- 
na 3—m(m=0, 1, 2,3), Tak 4TO MO%KHO, HalpuMep, Ala m= 1 
MHCaTb 


Dif + so] = AM Tf] + dA [fe] + 82As” Tf, 9] + 8 (8), 


: pe) x20 mupu 6->0. 

(A,) A"[e] wu Bce (py HKWHOHA Ib} A” [db] (m= 0, 1, 2, 3) aBamorca ofuo- 
Mn By suuuouanaMy 1-H cTenmeHH: 

A” [cb] = cA" [d], rae c > 0 —noctrosnnas; A™ ted] = cA [db], upu- 
pA {1 | eh, 

(A,) A" [¢] wu Bee tyHKuMoHatel A’ Td] (m =0, 1, 2, 3) aBamoTes MoHO- 
{HO HeyObIBaroulHMN, T. e. 


A" tbe] > A" [dal, ecm be > dr. 


JIAH. 1. 131, No 4 Bee 


Moi 6yeM Mpefnosaratb, YTO (byHKIWHOHAVIbI Aer ADT je y MOB 
TBOPSIOT YCJIOBUAM (Ay), (As), (As), mpuyemD" u F" nuueiinp. 
Vs ycnopult (A) u (Az) calenyeT, sTO 
A" [k (x -+ sh)] = k(x) + AR’ (x) AY [s] + : 


‘ b Bt } 
+ fe 9) AM ts] + SOM ays] +=? AP ts +O), G 


(m) (m) 

rye A’ [b(s))—= AY’ [1, > (s)]. ; ! 

OtmetuM, uo B paGotax (2,3) usy4aca Oonee y3kKHH Kulacc :yHKIHC 
HaJIOB HW, CJleOBaTebHO, Goslee y3KOe HCXOJHOe CeMeHCTBO PaSHOCTHBIX CXEN 

nm. 3. Ecau dyHKuMoHal A" [¢] we 3aBucuT oT mapaMetpa A, TO OH Hé 
gpipaeTCH KAaHOHMUeECKUM HU OOo3Hayaetca A[d]. PasHocTHad CxeM 
LO) KoshduuveHTbI KOTOpOM oMmpefemmoTcA yepes KaHOHHYeCKHe (py Hk 
WHOHAJIbI, HasbIBaeTCH KAHOHHYECKOH CXEMOH. 

Eciu BbImoJIHeHO ycJIOBHe 


hy k hy k h h 
B® Aw, 7. e. B'(d(s)]= A’[o(s4t DI « 
Jwia mo6oK yHKUHH “3 Qo, TO pasHOCTHaA CxXeMa LPG less aD) Ha3bIBaeTC 
KOHCeEPBaTHBHOH; e€ MOXKHO 3allMCaTb TaK: 
(R) 4 (h, k) be — 
Lig, =e A(AP' vy), tue Ay, = 44,— 9p V4 =4;—4i+ © 

V3 ycnosun (4) cielyeT, ¥TO PyHKWHoHaT A" [h(s)] He 3aBHCHT OT 3Hé 
yeHni p(s) mph O<s<l, a B" [>(s)] He 3aBuCHT oT 3HayeHHH ¢(s) OE 
—l<s<0. 

i. 4. Ono u3 XapaKkTepuCTHK pa3HOCTHOH CXeMbI ABJIAeTCA ee HHT 
rpabHb mMoOpsyqoK ToYHOcTH 0 A, T. e€. NOpAMOK TOYHOCTH pa3HOCt 
Zi = y,—u(x;) upu h-—0, rye u(x) — pemenne sagauu (1), a y, — peliem 
pa3HOCTHOH KpaeBoH 3afaun 


Dey: =0, 0<i<N, Yo 1s Yates: ( 
PyuHkKuHA Z; OMpeemAeTcA yCOBUAMU 
Le Gop) SS a Pe Zo = 0, zy = 9, ( 


rhe 9, = 9(x;, hy u(x). 

HanomuuM, 470 pasHocta ¢(x, A; v) = Lhe? y — L® 9g, rye v = 0 (x)- 
moOaxHt MocTaTouHO Tuiafkad (PyHKUMA, HasbiBaeTcH TOTPeWHOCTSH 
annupokcHMalun CxeMHI. 

Ecam v = u(x) ecTb pellienue AuddpepenunanbHoro ypaBHenua (1), Ton 
OyfeM TOBOpHTb O TOrpellHocTH almpokcuMalun (x, h; u) Ha peLieHt 
AupepenuvalbHoro ypaBHenux. Moxer oKka3aTbca, BooOlle roBops, 4 
MOpAROK MOPpelHOCTH alNpOKCHMallMH CXeMbl Ha pellleHuM BbIe NopaM 
allNpOKCHMallMu Ha Kslacce riaqKux :byHKUH v (x). 

B wactosttjeHh paOoTe Mbl W38yyaeM MOPAAOK TOYHOCTH pa3HOCTHBIX CX! 
MCXOMHOFO CeMelicTBa B Kslacce C,, (pyHKUMH, MMeIOWMX HeMpepbIBHY!0 por 
BOJHYy!0 m-ro Tlopsyka (7). 

Tlopsqok anmpoxcumanuu cxempi Li?” onpenensetca 3Ha4eHHAMH MoMe 
ToB (byHkunonanos A”, B", D* y F". 

HeoOxofumoe vu JucraTouHo ycloBue 1-ro nopsyKa annpokcuMannu cxen 
Leo) yMeer Bun 


BY [s] — A®) ea | 


UroOpl cxeMa uMewa 2-H mopatoK amnpoxcumanun (9 (x, h; vn) =O 
HeoOxOMHMO HM JOCTaTOUHO BbINOJHeHHe yCJIOBHu 


BY [s] = — AP [s] =0,5, BY [s] = AP {s); 


By" [s] = ADs], BY [s*] = AP [s’], D® fs} = F[s]=0.  ( 
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Ycnosua (10) ua CHMMeTpHYyHOH CXeMbI BBINOJIHAIOTCA aBTOMaTHUeCKH. 
WM 3TOM CYI€CTBCHHYIO POJIb UurpaloT yCOBHA HOPMHPOBKU, HallpuMep 
[1]=1, us Koroporo cuegyer, uro A [1] =1, A” [1] =0 upu m> 0. 
a. 5. Tee ia 1. [an mozo umobol nendlda cxema LY&*) ymyena 
i(n = 1, 2) unmeepaaronotti nopadoK mounocmu 6Cm,, m Mg, mp = = {Cm,, Ling» Cm}, 
Dn 4 1, Mg >n, Mp >n, NeoOdxodumo tu Oocmamo4Ho, 4umobol ona 
ena n-ti nopaook annpokcumayuu *. 

Teopema 2. JIw6aa KONCepeamuenan CxXeMa U3 UCXOOHO2O KAQaCCa UMmeern 
i unmeepanoHolli nopsxAOOK mounocmu 6 Cp, mg, m; OAR ip 2 Meal, 
I. 

Teopema 3. Jl0an KaHonuYecKasn CUMMeMpULHaA KONCepeamMuUusHan Cxema 
eem 2-11 nopadoK mouHocmu @ Cinp, Img, tn} OAR iN 3) iy 2) me SS 2! 


u. 6. Hapsny c u3yyeHHem TOUHOCTH Pa3HOCTHBIX CXe€M JIA pelleHuA 
KOTOpOrO KJlacca 3a,ad, HAO YMeTb OMe€HHBaTb MOPpelllHOCcTb, AolnycKaemyro 
H peleHHH NO JaHHOH cxeMe Ka2xKJOH HHAMBULyaIbHOH 3aayu U3 pac- 
aTpuBaeMoro KJiacca. Taka OleHKa TOYHOCTH MOXKeT ObITb JOCTHrHyTa 
TEM H3YYCHHA ACHMINTOTHKH pelieHHA pa3HOCTHOH KpaeBoh 3ayaqn TIpH 
>0. Ilpexxye Bcero Hao HaliTH pa3jioxXeHUuA Mo A (acummToTHKy) Norpeul- 
CTH allmpoKcuMallHH o(x, A; v) = Lav — Lv. 

OrpaHv4HMcs 3flecb BbIYMCJIeHHeM KoadiPpuUMeHTa Np HaHMeHbIleli cTe- 
qu A jist KAaHOHHYeCKOH KOHCepBaTHBHOH cxembl. BBoya p(x) = 1 /k(x), 


eM BMeCTO L\ nucatp 


V4: 
LiPy, =La(G*),  Ar= Alp (x: + sh)], 


: he 


> A[d] — KaHoHHMYeCKHH (byHKuHOHaT. Ecsn Li *) Kpome toro, CHMMe- 
quan CcxXeMa, TO 
(pL'?) 0)" ' 


9 (x, A; 0) =A D(x, 0) +O(A), O(x, 0) =F] 
— 124. [5] [PS] —6 [2S] (Arls*]—s) + 6 (F is” — Distt gray} 


B cayyae HaHsyymel KaHOHHYeCKOH cxembI (cM. (?)) At] =\ b (s) ds, 


: 0,5 
2 4 4 
id] = F [do] = \  (s) ds umeem A, [s*] ==, Ag[s] = 90, D[s*]=F [s*] = i" 
—0,5 
BbIpakeHue Wiad DO cuIbHO ynupoulaetcs. 


Byjem POBOPHTb, ITO pasHOCTHBIe CX€MBI aCHMIITOT H- 
CKH 9KBUBAJICHTH bl B CMBICWe LO. HAGAN ER eCJIM 


(x, v) = M(x, v) H, ceMoBaTembHO, 9 (x, A; dy oe, hy v) = Or). 
B Hatem cayyae 9TO 3HaudHT, 4TO 


VOish = As (sp Alisy = Aish Dis l'= Dis) [st hist: 


L {Pad f) u LPs f) 


= AS 4 
B uacTHOcTH, cxema LP ykoTopoh A; = 3 (0) = P;_o.5 + P;) ACHMnTO- 


© a ( 
eCKH 93KBUBAJICHTHA HaWJIYUUWIEH KAHOHHYeCCKOH CXCME Lie AIA KOTOpOH 


0 
= \ p(x; + sh) ds. 


Al 


* Ycnosua aubbepenupyemoctu Koshpunnentos & (x), q(x) wf (x) MoryT 65ITb cyect- 
HO OcMa6eHbI. STOT BoNpoc OyzeT paccMOTpeH B ApyruXx CTaTbAx. 
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n. 7. Tlompsyacb acHMNTOTHKOH wit (x, h; v), HeTpyMHO NowJyaH 
ACHMITOTHYeCKOe pazoxKeHve 10 A pelueHHA Pa3sHOCTHOH KpaeBOW 3aaun ( 
B Buge y, = u(x) + h’2z(x:) + OM), rae 2 (x) — PyHKuuA, onpejevisieme 

a a ‘a | 
vs ycnosni Lz — — M(x, uw), z(0) = 2(l) = 0. 

u. 8. V3ygeHue acHMNTOTHKH MOrpellIHOCTH aNIPOKCHMalHH NO3BOJIA 
yKasaTb MeTO HOCTpOeHHA PaSHOCTHbIX CX€M MOBbIIMeHHOM TOUHOCTH. Pa 
CMaTpuBadA JWI cxembl Lj, COOTBETCTBYIOUeH MHeHHOMy AuppepeHitnaJIbHON 
onepatopy L, acuMMTOTUKy 


p(x, hy u) =h"Ou+... 


MW 3aMeHAN LuddPepenuMabHDM oneparop Du pasHOcTHbIM onepaTopom yi 
MbI TIOJIYYHM pa3HOCTHYyIO CXeMy 
Lia a Oa | 
KOTOPad UMeeT Oovlee BLICOKHH MOpAOK alNPpOKCHMAIMH (BbILUe 1) Ha pelleHk 
u—=u(x) ypasnesva Lu =O no cpaBHenmio co cxemol Lp. Onepatop @ 
WesecooOpa3sHO TpeLBapHTeJbHO MpeoOpas0BaTb K olepaTopy Ooslee HH3KO! 
nopAKa, UcHoOb3yA WA sToro ypaBHeHua Lu = 0. Tipu stom MoxHO JOOUTHI 
Toro, 4¥TO onepatop Ly, GOyfeT HMeTh TY 2%e O6ACTh ONpeseneHuA, 4TO 
onepatop La. 
B nHaiem culyuae IpHMeHeHHe STOFO MeTOJa MO3BOJIAeT CTPOMTb pa3JH 
HbIe TpexTOYeUHBIe pasHocTHBle cxempr Li?" moppiueHHoro mopayKa TO 
Hoctu. Tak, Hanpumep, ecau Li”! — wannyumaa KaHOHMUecKaa cxe? 


WH CXeMa, eH aCHMIMTOTHYeCKH SKBUBAJICHTHAaA, TO TDexTOYeGHAaA OMHOPOWH 
cxeMa 


o he D F 
LP tbe = (1 4s a P,4,) PS Di 


ths 1 
— LP Dy ae [Ly (1:4; 49— pf.) ++ (Lp, = y,L44,)] 


Meet 4-H MHTerpaJbHbI TopsAMOk TOYHOCTH B Kslacce rulaqKux Koad 
I[HeHTOB. 
nm. 9. Ilycrb npu x = 0 3aqaHo KpaeBoe ycsonue 3-ro pola 
We 
b= - a = stt (OY =u). 

J\1a cooTBeTcTByrollero pasHOCTHOrO KpaeBoro onepaTopa 1 MOXxHO pe 
CMATPHBaTb TOrpelWIHOCTb aNMpOKCHMallHH Kak Ha MOOOH LOcTaTOUHO rwialK 
(byHKuMHy vU=v(x), TaK M Ha pelueHuH ucbpepeHuuasbHoro ypaBHeH 
Lopes O, Tike aHasoruu Cc 1. 8 MO%KHO NOCTPONTb ABYXTOYeTHDI pasHoc 
Hb KpaepoH onepaTop /, mo6oro NopaaKa anmmpoKkcuMaluu Ha pelle 
u = u(x). Hanpumep, onepatop 


iny = a (Y1 — Yo) — Yo( + 0,5hqgo) + 0,5hf, Ar = Alp(x, + sh)] 


WiMeeT 2-1 MOPAROK alnmpokcuMalluu Ha pemenun (pu —lu = O (h?)) (cp. c (3 
MoXxuHo Tl0Ka3aTb, YTO pellieHve pa3HOCTHOH KpaeBOo 3alauu 
TEE F 
gE Y; = 0, Lny, = Yas Yny = Pa 
HMeeT fl-H NOPALOK TOGHOCTH, T. e. Y;— U (X)=0 (A"), ecu OnlepaTophi /;, 4 LP 
mages n-W MOpsOK aNMpOKCHMalHu Ha pelleHHH uw =u(x) ypaBHer 
aan Oe 


Ilocrynusto 


31 XII 1959 
UMTMPOBAHHAS JIUTEPATYPA 


‘A. H. Tuxouos, A. A.CamapcxKknui, JAH, 1225 No 4 (1958) 5 Aare 
xoHuos, A. A.Camapckul, JAH, 124, Ne 3 (1959). STA Hie reoarm 
A. A.CamapceKkuli, J[AH, 124, No 4 (1959). 4A. H. Tuxonos, A. A. Cam: 
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Wornann AKkaxemun Hayk CCCP 
1960. Tom 131, Ne 4 


MATEMATHKA 


JI. H. WWEBPHH 
O TJIOTHO BJIOKEHHbDIX HAEAJIAX NOJIYrPYNN 


(ITpedcmaeaeno axademuxom A. H. Maaouesoim 8 XII 1959) 


B Teopuu Nouyrpyin mpecOpasopannii B nocweqHee BpeMA 3aMeTHYIO POUJIb 
‘aulO UrpaTb NOHATHE MJIOTHO BJIOKeHHOrO Ueaa. 

Vnean N nonyrpynnpst J Ha3piBaetceH A AOTHO BUOKCHHBIM 
,"), CCJIM CIpaBeJVIMBbI Cileqyioulve Ba ycwopua: 1) Bcakult romomopd@u3m 
yyrpynnb 7, He ABJIAIOUIMHCA H8OMOp(Hu3MOM (MBI 6yeM TOBOPHTb: UCTHH- 
1H roMoMOpdu3M), HHAyuNpyer B N tTakxKe UCTHHHbIM romomopdusm; 2) aaa 
AKOH Tlowyrpynmp S, coxepxaujeh Tu otamunoh or 7, Taxoli, uro N 6yyer 
jeasiom B S, cyllecTByeT HCTHHHbIM romomopdu3m nosyrpynnp S, va_yuupyi- 
uli B N u3z0omopdusM. 

IIpu nomoniu MIOTHO BJIOXKeHHEIX WeaJIOB yaeTcA NoMyYHTb aOcTpakTHy!O 
APAKTEPHCTHKY HEKOTOPHIX BeCbMa BaXKHEIX NOJyrpynn mnpeocbpasopanul 
M., Hanpumep, (7*)). Uacro HamMune B NoJyrpynne NOTHO BJOXKeHHOLO HJe- 
1a Cc T€M HJIM HHbIM CBOHCTBOM XapakKTepH3yeT NOJyrpynny  OHO3HaUHO 
TOUHOCTHIO JO U30MOpdu3ama. B cBa3v c STHM ipeACTaBJAeT MHTepec cuIelyro- 
ui BOMpoc: Np KaKuX ycJIOBHAX Nosyrpynna N mMoxerT ObITb MJIOTHO BJIOXKeH- 
IM HeasIOM KaKOH-1HOO Novyrpynnpl™. 

B wactosileH 3amMeTKe JlaeTcA HeOOxosuMoe yculoBHe Takoro poga. Ilomumo 
SHOBHOTO pe3yJIbTaTa, Ha Halll B3rA, NpecTaBsAeT HEKOTOPHIN HHTepec 
IOJIbSyeMad 3eCb KOHCTPyKUMA pacliMpeHHA NoOJyrpynmpl. 

[IpenBapuTesbHO TpHBeseM HYyXKHbIe HaM OMpefeJieHus. 

MuoxkecTBO BCeX 3JIEMCHTOB X Nouyrpynnbt 7, yOBJeTBOPAIOWINX yCJIOBHIO 
T = Tx = 0, rage 0 — nya nonyrpynnb 7, HasbipaeTCA AHH Y TATOPOM 
. AHHYJIATOp Nosyrpynns T mb Gynem o6o3HayaTb uepes A (7). Henycroii 
JHYJIATOP Ha30BEM HE TPHBUAMADSLHBIM, CCH OH COMePKUT JIeMeHTHI, 
rIMUHbIe OT HyA. Mgean N nonyrpynmp 7 na3sbipaeTcad X ap AK TEP H- 
THUeCCKHM, eCIM OH OyfeT HMeaOM BO BCAKOM NOyrpynne 7", coxep- 
auleH JT B KayecTBe HJeawa. 

Crefyroulad JIeMMa JierKO JlOKa3bIBaeTCA. 

Jlemma 1. A(T), ecau on He nycm, ecmb xapakmepucmuuecKkult udeaa 
yAYyepynno T. 

CchopmysIupyem Tellepb OCHOBHOM pe3syJIbTaT 3aMeTKH. 

Teopema. Jloayepynna, o6aadanwan Hempusuanonoim AHAYAIMOpOM, 
> monceM OHblINb NAOMHO BNOMEHHOLM UOCANOM Hu 6 KAKO noAYepynne. 

Ilycrs N —noayrpynna ¢ HeTpHBvaJIbHBIM aHHYJATOPOM, @ — IIPpOH3BOUIb- 
Ii HeHyleBoi aemeHt u3 A(N), aGA(N), a-0. Ilycts N -—upean 

noayrpynne 7, mpwyeM BCAKHM MCTUHHBIM romMoMopiusm T MH Ay uupyet 
‘THHHBI roMomMopiusm N. Ilocrpoum novyrpynny S, SD T, B KoTopoH N 
sIMeTCA UleaJiOM HM BCAKHM MCTHHAbIM TOMOMOp(PH3M KOTOPOH MHAyuMpyerT 
IK2Ke HCTHHHbIA romMomopdu3m N. Iro WoKaxeT Teopemy. 

O603HagHM TvaBHbIit wea, NOpoxRXMeHHbI 9eMeHTOM a B MOJyrpymne T, 
= Bonee uacTubiii Bompoc (MoxkeT JIM HHJIbIOTeHTHaA NoJyrpyntia ObITb MJIOTHO BJIOXKeH- 
IM HeaJloM) Obl mpeqiowen asropy JI. M. T'yckWHbIM, KOTOPpOMY aBTOp BbIpaxkaeT CBOIO 
‘KP eHHIOIO OsarofapHOctb. OcHoBHol pesyJbTaT HacTOAWeH 3aMeTKH aeT OTPHWaTeJIbHBIn 
BeT JIA 3HAUHTEJIBHO 6oslee WHpoKoro KJlacca NoJlyrpynn. 
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gepes A. A=aUTa VU atTar. V3 nemmpr | caenyet, uto A(N) — use 
Bs T, nostomy AC A(N). | 

QneMeHTbl MHOxKecTBa A BHOHE YNOPAOUMM MPOKSBOJIbHbIM oOOpas 
pH NoMomv MHoxectTBa Y% YHAeKCOB Ope 2, se sO Oars ere nosar 
IHU Op Oley == Os i 

Tlonyrpyuna T pas6uBaeTcaA B TEOPeTHKO-MHOKECTBEHHYIO CyMMy Tomap! 
He TepeceKalolluxca MOAMHOXKeCTB Kag, &, PEW, rae Kaa — MHOXKeCTBO BC 
3JIeMeHTOB X H3 T, YAOBJETBOPAIOWIMX COOTHOIWCHHAM XA =Q,, AX = 6 
Ouesuino, B yacrHoctu, NC Koy. Hexoroppie 13 3THX NOAMHOKeCTB MOF 
ObITh TYCTHIMH (9TO MOXKeT ObITb, HaMpHMep, Mia Tex % u B, KOTOPbIe COO 
BETCTBY!IOT 9IeMeHTaM U3 TaT). 

Tlanbueliee onupaeTca Ha cCujleflyIOUlWe JIEMMbI, B KOTOpBIX &, B, Y, 9, 
¥. — TIPOHSBOJIbHbIe HHAeKChI us Y% Takue, YTO COOTBETCTBYIOWIHE KOMIMJIEK¢ 
Kap, Kys, Kas, Kyuy He MYCTEL. 

JlemmMa 2. I[pouseedenun a,Kys u Keapds paenol u paéeHol aAemeHn 
a,€ A, 20e t—Hekomopan dynKkyuA om a u 6, t=t(a, 6), TEM. 

Tloka3aTeabcTBo. PaselcTBo agKys = KagaKys = Kapds OYeBUH 
B cuny papencts Kapa = Kapa, aKys = aKys, roe B= 8, 7’ =e y, ACHa H 
3aBHCHMOCTb MWponspefeHua KepaKys or 8 uw y. OctTanocb mOKa3aTb, W 
npovspeyenve K,gaK,3 paBHO OfHOMy S/IeMeHTy H3 A. B caMom Jese, Nyc’ 
Rap U kag —UpOU3BOuIbHbIe SeMeHTHI V3 Kap, Rys UH ks — IpOW3BOJIbHE 
anemMeHTbI H3 Kys. Tora Rapakys = Rap - aRys = Rapa - ky = kypak,s. Vira 
K.pakys = Az(a,8)- 

SamMeuaHuwe. OuepunHo, uTo t(4,0)=7(0,8)=—0, tm, 1) = 
t(1, 8B) = B. 

JlemMa 3. /Tycmo 7(a, 8) — @ynkyun, onpederennan 6 remme 2. Cnp 
BEONUBO BKAMOUEHUE 


KapkKys © Ke (a, v2 (8,8): 
Woxa3saTeabcrTso. 
KapKysa = Kapdy =r (a,y), GKapkKys = ak ys = Ax8,8)- 
OTH [Ba paBeHCTBa JlOKa3bIBalOT JIeMMy. 
JlIemMa 4. ITycmo «(«, 8) — @ynkyun, onpedenennaa 6 rnemme 2. Cnp 


6eONUBO PaBeHcméeo 
t(z(a, B), y) = 7 (a, 7(B, ¥)). 

Jloka3aTeAbCTBO. 

Az (x(a, B),¥) = Ae(a,)Kuv = AeKapkuy = aK (r,u) 26,7) = Az (a, 7 (B,¥))+ 
ITO OKa3biBaeT JIMMY. 

SamMeuauue. DynKunio +(%, 8) MO*KHO, OYeEBHAHO, paccMaTpHBaTb K: 
HE Bese OMpesevieHHy!O0 OHOSHAYHY!IO ONHApHy!o ONepalluto Ha MHOXKECTRE | 
Jlemma 4 Tora yTBepxKlaeT, 4YTO 9Ta ONepallun accomwMaTHBHa. 

Tlonyrpynny S nocrpowm, joOaBiaa K T 9anementnt 0, fy, ho,...,h 
teins sey Cavalier iwespe Oss Sa4yr+++> 3aQaHHble CJleLYIOMMMH OMpeyes Aout 
COOTHOMMCHHAMH, CBCJCHHBIMH JVI Hara HOCTH B TaOMUy yMHOKeHHA (Pr 
nonaraeM hy = £y = 0): | 


Kys b | Sy Ay 

Kap | Ke (a, y) t (8, 8) hy 0 Aaa, y) 
b 8s GO GN IED 
ie 0 A, lA, x) (0) 
Ba | Be(a:'s) | 07 0 | 0 
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Smecb KomMiekcht Kop, Kys Oepytca ue mycrsie. Kommuekc, cTosuuit 
JI@BOM BepXHeM yIIy, COJep2%xUTCA B MpOH3BeMeHHH COOTBeTCTBYIOULHX 
MIIvieKcoB. B ocTaJIbHbIX Cy4aaX HMeIOT MecTO paBeHcTBa. SaMeTHM, TO 
pl HaMepeHHO TepecTaBHJIM SJIeMeHTHI g, u hy B CTpoKe (B OTMMUHE OT CTONOUA), 


roObl NOAYEPKHYTb OMpefeNeHHy!O CHMMeTPHYHOCTh TAaGMMUbI, KOTOPOH B JaJIb- 
HlIeM BOCIIOJb3yeMCA B OKAa3aTeJIbCTBe. 

HeoOxo2uMO MpoOBepHTb KOppeKTHOCTh ompeseseHHoro TakuM o6pa30M 
MHOXKCHHA, WIM, KPyrHMH CJIOBaMH, CIipaBeyIMBOCTb accolMaTHBHOCTH. Tak Kak 
T accOUWaTHBHOCTb MMeeT MeCTO, TO HY2KHO pacCMaTPHBaTb MponsBeseHHa, 
KOTOpbIX NO KpaliHeH Mepe OJMH 9eMeHT MpuHadiewkuT S\.T. Tak Kak 
€ SJIEMeHTbI H3 KakOrO-MOO KOMIVIeKCa Kap pH YMHOKeHUH CipaBa (culeBa) 
a HeKOTOpbIM seMeHT y3 S\ T flatoT OAMH UM TOT %Ke 3eMeHT, TO 93TO 
OS8BOIAeT OpaTb WevbIli KOMIJIeKC TIpH paccMOTpeHuM MpONsBeseHuli, B KOTO- 
BIX yUacTByloT 9JeMeHTH! H3 T. VMrak, HaM HY2KHO NOKa3aTb paBeHCTBO 
ByX Tpouspeyenuh XY -Zu X-YZ, rye no kpaliHell Mepe O2MH U3 KOM- 
jexcop X, Y, Z ecth aiement u3 S\ T. [pu 9TomM Mb Bce BpeMsaA TOub- 
yemca JIeMMamu 2, 3, 4, He OroBapHBad 3TO B COOTBETCTBYIONIAX MeCTaXx. 

Bo3MoxkKHbl CJleqywomue cilyuan: 

A. Cpequ nepemHoxkaeMbIxX KOMIMIeKCOB — Ba u3 T. 

hs KapkKys - = Kz (a, y)+(8,8)0 — Ae(a,y) = Kaphy = Kap 5 Kysb. 

KupKys a he a Kz (a, v) 1 (B, 8) Le = he (2 (a,7),€) > He (x, 2 (,2)) aa Kaghs ye) == 


Raa Be = Ke (a4) 0(,3)8e 0 — ag = Kags Kee 
K,.0° Ky = h,Ky, =9 = K e8s = Kap’ OK. 5. 

: Kaphe : Kys = h, (nays ee Os Kap =) == Kes . hAeKys. 

6. Kye: : Ks == 0 ma Kap ; oe 7s° 

Urak, Tip BCexX X é S N ie Kapkys-X — Kap : KysxX Y Kapt: Kus = Kapiti. 
Is cooOpaxeHHH CHMMeCTPHH HeTPyAHO 3aKJIOUNTH, UTO, aHaJIOrHUHO CIydadM 
3, mpu Beex x6S\T xKag- Kyy =x + Kagkys. 

. Cpequ nNepeMHOKaeMbIX KOMIVIeKCOB — O(HH u3 T. 
Kagb -b= hb =a, = Kapa = Kap - bb. 
» Kaphy » 6 = hea, y0 = Ar(a, 7) = Kap + Gy = Kap: hyd. 
» KapSy °° X¥ =0=Ky,- gx pu Bcex XES\T. 
pakgexe i= Oe= Kae xh, py Beex: xES\ 7. 
Kp» 8, = MaBy = %e(a,y) = Kap’ 4y=Kap PB: 
«Raph, + Bg = a (2, 85 2 (2 (est), 8) 92 (a, 20,8) — Kap te (1s = Kap “185° 

Virak, upu moonix x, yES\T Kept: y = Kap xy. U3 cooOpaxennit 
UMMETpHH HeETpyYHO 3aKJIOUHTb, ITO pH moOwix x, YES\ T xy+ Keg = 
=x-yKag. Take HeTpyfHO UpopepHTb, 4TO MpH wmoOnIx x, yES\ T 
Kap: Y=x-+ Kapy =0. 

B. Bce tpu nepemHoxkaeMble KOMIIeKca — 9JleMeHTbI H3 S\T. 

Syecb, OUeBHAHO, xy-zZ2=x-yz=0. 

YuutTpraa BKuouenue NC Ko WM OMb3yAiCb 3aMeyaHHeM K vieMMe 2, 
erKO BHJeTb, uTOo N Oyler ujyeaiom BS. 

TlokaxKem Tellepb, YTO BCAHKHM HCTHHHbIM TOMOMOppu3M » Nodyrpynnp S 
HAyUMpyer MCTHHHBIM romMomopdusm N.} _Hlyetb OX = OY. Laat Xd Gay: 
cama x, y@T, TO o WHAyuMpyeT MCTHHHBI romMomopdusM N B cHly ycu0BAa. 
[pemnoOKUM TOsTOMy, 4TO, Halpumep, xET. PaccMoTpuM BOSMO2KHBIC 
jecb culyuan. IIpu 39TOM MbI NOWb3yeMca CileLy!olleH OCOMeynoTpeOuTebHOL 
AMBONMKOH: A—>B osHauaeT, uTO u3 yTBepxKAeHua A cwefyeT yTBep2xJe- 
ue B. 

1 XO 

lL. y@T, ye Kas, a) % 0 904 = gya = gy pa = 9b - pa = pba = 90; 
) o =0—-¢a = ob? = gy - 9b =gyb = 90, Tak Kak yb=0. 

2. yES\T. a) y=ha (mpuyem «450, Tak KaK YET) — $d, eee = 
= oy - pb = gy - gy = 90; 6) Y = a (a0) > Pda = phy = gb - GY = gy” = G0. 
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Vl. oes): 

1. y@T, y@ Ky. a) 820 — pas = pay = $a - PY = $4 - Ba = PULa = FI 
6) 6 =0—¢a, = pbx = ob - ox = ob - gy = pby = 90. 

2. yES\T. a) y=b, cayyait paccmorpen B IJ; 6) y=hp— 90a = 
= gbx=9b- ox =9b- y= gby=90; B) y=8, (B44) — Pda = gbx= 
= 9b 9x = pby = Gap. 

UI. x =hag(a#=+-0). Crayyal ananormyueH ipeybiyqyulemy . 

Virak, Bo BCeX CJyUaAX HaXOMATCA 9IeMeHTEI A, HU pg, Aaz=Ap, Ml 
KOTOPBIX 00g, = 9dg, T. e. © MHALYUMpyer UCTHHHBIM romMoMoppusM Hosyrpyunet NV 
4YTO H TpeOOBaJlOcb MOKa3aTb. 

SaMeTUM, UTO YCTaHOBUTb HeEBO3MOXHOCTH BBINOJHEHHA MepBoro U3 TPE 
OoBaHHH, BXOAAMMMX B OMpesesenne MIOTHO BJIOMKeHHOTO Hflealia, MWA May 
HOrO KJlacca NOJYrpyMl Heb3A, YTO MOKasblBaeT Ce AyiOuM Mpocrow MpumMep 
Ilyctp N —unysepaa nonyrpynna, tr. e. N?=0;, 0—unyab nonyrpynnn N 
N Oyyer ugeatom B nojayrpynne T= N Ue, rye €—BHelIHe MpHcoey 
HeHHas CHULA, H HeTpy AHO MpOBepTb, YTO BCAKHM HCTHHHbIM TOMOMOp()u3M 4 
MHAyuMpyeT HCTHHHbIM romomopdu3sm NV. | 


YpaJIbCKM TOCyapCTBeHHLI YHUBepCuTeT TloctynHio 
um A. M. Toppxoro 3 XII 1959 


UMTHMPOBAHHAA JIMTEPATYPA 
1E.C. Jianun, JIAH, 88; Ne 1, 13 (1958). 2 E.C. Jlanmunu, Yu. “sams Jem 


rpagck. meq. unct., 103, 5 (1955). 3 JI. M. Pa ycKuu, Uss. AH CCCP, cep. matem., 22 
439 (1958). 4 JI. M. [ayckun, Marem. cOopu., 47 (89), Ne 1, 111 (1959). 
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Aoxmzanp Akayemun nayr CCCP 
1960. Tom 131, Ni 4 


PHHPOMEXAHHKA 


3. HW. AHAPHAHKUH 
CXOMAWIAACA BOJIHA B NJIACTHYUECKOMW CPEJIE 
(IT pedcmaeaeno axademuxom H. H. Cemencaim 15 X! 1959) 


Sajlaia O B3PbIBe B livlacTHYeCKOM yIIIOTHAeMOl cpese UccueqOBamacb 
.C. Kommaneiitiem B paOote (*). B 9Toli paOore Obl MPHHAT yNPOIMeHHEI 3aKOH 
MJIOTHEHHA, YTO MOSBOHO MOJYYHTb UpocTHle (opMyVJIbI AWA 3akOHA JBHRKe- 
MA PPOHTa PpacxoyAuelica chepuyecKOl BOVIHBI. 

Ucnoub3yA anaslOrvuHbi 3aKOH yMvIoTHeHHuA (6yyeM MpegNouaraTb, TO 
PH JOOOM JaBJIeEHHH, OTJIMYHOM OT HYJIA, MJIOTHOCTb Cpegbl JOCTUTaeT Mpefedb- 
OrO 3HAYCHHA 9, >p,),Mbl pACCMOTPUM 3aslayy O CXOsMelicA NacTHYeCKOl BOJI- 
€, KOTOPy!O MOXKHO C*POpMyJIMPOBATH Tak. 

IlycTb B MoMeHT BpemeHH ¢ = 1, Ha CBOOOAHOM rpaHulle ccbepuyeckoro cu10# 
HavaJIbHbIM BHELIHHM payMyCOM Q, BO3HHKAaeT aBJIeHHe, H3MeHAIOWLeecA MO 
aaHHoMy 3akony P =P, F (é/z,) (B Oomee OOuleM Cy4ae MOXKHO cuNTAaTh F = 
= F (¢/c,, x). Hapnenue Ha BHYTPeHHeli MoBepXHOCTH cepHyecKoro CJIOA C Ha- 
aJIbHBIM Ppawuycom 0, paBHo HywI0. B MOMeHT MIpHsOKeHNA LaBeHHA M0 Be- 
\eCTBY HaYHHaeT PaCIpocTpaHATbcA YapHaw BOwHA. 

ByeM CuHTaTb, YTO 3a PPOHTOM cpefa HeECKHMaeMA 0H =P, > —o H BBI- 
OJHAeCTCH YCJIOBHe TIaCTHYHOCTH 


oy — 69 = k-+ m (co, -+ 2e¢), (1) 


KOTOpOM k w m TpefMoularaloTcA M3BeCTHbIMH TOCTOAHHBIMH, op H og = 
= Sg —TJlaBHbile HallpsxKeHua. MupeKkcomM q:) OTMeyeHbI 3HaYeHUA BeJIMYHH Ha 
poute BouHEI. [I]pennouoxuM TakxKe, ITO HayaJlbHad MVJIOTHOCTb BeWeCTBa B 
epHyYecKOM CJIOe€ 3aBUCHT OT paMHyca po = fro (To). 

Samayy OyyeM pelliaTb B NepeMeHHBIX JlarpaHiKa, B KOTOPbIX ypaBHeHHA 
€pa3pbIBHOCTH HM JIBH2KeHHA 3alMLlyTcA Tak: 


dr Po (to) (2) 
Cre wy ghrape 7 
jo yor 0s., 2 (O2—= 66) (3) 
Prorey GOs fi ‘ 


ecb u = Or/ot =r, t —Bpemsa; r HW fo —TeKyWad HM HavaJbHad KOOpyuHa- 
bl YaCTHIL. 
VUcnomp3ya (1) u (2), ypaBHenue (3) Mox%KHO TIpHBecTH K BHAY 


e [ (= —P)] = 00 (rq) r2ro—2 (4) 


6m 
24 


0 — =<), P=—G,. 


[paHwuHbiMud ycJopHuamMu via ypaBHenuit (2) u (4) CilyxKaT 3aKOHBI Co- 
DaHeHHA Ha (PpOHTe BOJIHbI, PaBeHCTBO \aBJIeHHii Ha CBOOOAHOH MoBepXHOCTH 
) =) M YCJIOBHE HelIpepbIBHOCTH TeKyllero payuyca 


Po =po(R)coR?2, ve =eoR, to =R=To, (5 
P (ap, t) = PoF (t/t), &% = 1 —po/e,. ) 
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BpememM Oe3pa3MepHble BeJIMYHHDI 
a=a,/a, 6=0,/a, *=R/ao, S=fo/@o, Tf =1/Q, 
o=p/e,, %=k/8mPy, kR=R/Po, t=t/%, u=Orjdr, 
dx[de= —Vy, y=p,R%/Po, = 4V p,/Por 


The a, u b,— BHeIHHH H BHYTpeHHHH payuycbl cepuyeckoro CJIOA B Mt 
MeHT BpeMeHH f. 


Vuterpupys (2) c yyerom ycosuit (5), Halizjem 


s a 
p= e+ 3 \ Po (S) stds.) sate? 3 | pos*ds, 
nN 


w=—*2 A= cpx*Vy@), co=1— p(x). 
Vinterpupya ypaBuenue (4) c yyeTom (7), mo7yyHM 


Ss Ss 
Pp =x (= x) + Py — SV G\ p(s) Ptstds + 2p) 17s, 
x 


Po= p(x) egy, % = 0. ( 


EcuIM M3BeCT€H 3aKOH JIBHXKCHHA (PPpOHTa BOJIHbI, TO NO dopMyviam (7) 
(8) MoXxkHO HaliTH pacnpeyemeHHe MaBeHHA M CKOpOCcTH BO BCel oOO6sactT 
YS le 

OObIKHOBeHHOe AuddepenuHasbHoe ypaBHeHve IA CKOpOCTH pouTa BO, 
HbI Mosyyaetca u3 (8), eCJIH HCHOb30BaTb yCJIOBHe Ha CBOOOAHOH mMosep; 
HocTH. IIpemmouaraad eule py = 9,8", KOFra BbITHCJIAIOTCA BCe MHTerpasibl 
papeHcTBax (7) u (8), OKOHYaTebHO HalijjeM 


d. d 2 

= = K (x)z+N (x,2), Foams 2 == |, Xx=2= 1. (S 
Syecb 
yx*e? 


9 ae 1 xt, ep 8 pg (ay BP, 
— 4(a—1) x80 ("4+ 54) 28 (a — 1) x7 +a—2 


Zo 


(¢—4)(eo = (alpen age 5 a 
| ove BU 
i E a es ora Ne 


28 (a — 1) xe [8, — a*F (4, x 
N a= B ( eel 1 a ( )) 4 by =— “(a a Reale 
Oe a a) 
J\ii MHTerpHpoBaHus ypaBHeHua (9) HeEOOXOAMMO 3HaTb ero acHMIITOTH 
Ky pH x->0 wu sHayeHue mpousBo_HOK dz/dx B TouKe x = 1. 
Ilocne payja BbIyucIeHuM Halijem 


: ak = ues Vag ala ee a ec p= I (a 


Xx, 


limt =A, z= Bx 4... (x0, n> 0); (1. 
x->0 
== Bak? ee os » Sa oes pea Ue ed 6), (1: 


OyHako, ecJIH BHellHee JaBJIeHHe TayaeT O4YeHb OBICTpO, TO BOJIHA M¢ 
>KCT OCTAHOBHTLCH, He JOWAA To WeHTpa. 
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_ Ypasuenna (8) u (9) cnpapezausst B ciyyae a=-0; ecnh we m=O, 
0 YCIOBHe TacTH4YHOCTH MpeoOpasyetca K BHAy 6,—cp—=k u_ pemenue 
jaeTCA TEMH 2K€ yPaBHeHHAMH, B KOTOPHIX Hao MosOKUTS 


=0, 8;=2kIn(x/a), 8, = — 48k. 
SaMeTHM elle, ITO ypaBHeHua (9) omucbiBatoT TaK2Ke pelleHHe 3ayayH oO 


‘XIOMbIBAHHH cibepHyeckoro CJIOH HeC*KUMaeMOro TwacTHYeCKOrO BelllecTBa. 
3TOM CJIVUae HAO NOJIOMKUTb 


PS eat, x =, Po = 0, z= yx", 


of 


(13) 


pa Seat) (a4 ae) 2 (a — 1) 2 [81 — FI 

| (a — 4) (a1 paid ) ’ qt — x%-1 . 

; AcumnToTHyecKoe pelieHue MB STHX cCulyaanx jaeTca (bopmyiou (11). 
PaHHYHBIMH YCJIOBUAMM AA aTOU 3anaun OynyT npu t=1 x=—b,, y=0 
AMM Y = Yo, KOra JBYXKeHHe 2XKUKO- 
‘TH CylleCTByeT y2Ke B HauaJibHbIii MO- 
MeHT. IlocneqHnH culyyali MoxerT pea- 
IM3OBaTbCA, HallpHMep, ecm cibepuye- 
“KH CJIOH YIIJIOTHACMOPO BelLeCTBA OBL 
KaT BHeUIHHM laBJIeHHeM lO _ Ipe- 


\eIbHOrO COCTOAHHA py = p,; TOra mocwie WCYe3HOBeEHHA YapHOH BOVJIHbI 
Ha rpaHue ¢ MycTOTOM) CKaTOe BeELMIECTBO MpOMONKaeT CXJOMbIBATbCA KaK 
[eC)KUMaeMoe. 

Ha puc. 1 u 2 mpupeyeHbl pesy/IbTaTbI YMC/IeH HOrO MHTerpupoBanUA ypaB- 
ieHHi (8). Kpusaa / cooTBeTcTByeT pelleHwio 3afayv JA 3HayeHH Mapa- 


setpos: F =t—12, ¢=0,1, n=0, x=—0,l, a=—1; KpuBan 2 qua 
F=f%, ¢ =0,1,2=0, R=—0,1, «=0; xpupan 3 ana F = 1,2, = 0,2, 
1=1, B=0,8, x= —0,01, «=—I1. (B canyuae nocTosHHoro BHellHero 


laBieHua win F = F (x) ypaBHenua (8) HHTerpupyloTca B KBalpaTypax.) 

M3 aHcuieHHoro pacueTa MOXHO OMpefeNMTb 3HayeHHA KodPHUMeHTOB 
4u Bs acumntotuxe (11) u (12). B cnyyae 2 Aw0,44, B1,195, 
»= 1,9; B cnyyae 3 A~0,166; B= 1,464; o = 1,6. 

SHad MoBeseHve pellienud MpH x—>0, MOXKHO MCCIEOBaTb KOHIeHTpPalluio 
HePrH B WeHTpe. DHepruA B eMHHe OObEMa CKJaPIBaeTCA H3 KHHETHYECKOH 
HePrHH, AMCCHNMpOBaHHOH SHepruH Ha PpouTe BOJHbI A AMCCHMMPOBaHHOH 
HEpruu 3a CueT paOOTbI CHJI MacTHyeckO DeopMalluu, MosTOMy 


a®’Fda= = 09 (s) u2s2ds + = egPps2ds + 
; ri (\ soe a Ja. (14) 
1 x 


H3yuaa MOBeseHHe JTHX HHTerpaJIOB Ip Kone OE s—0, MO2KHO YCTAHOBHTh, 
ITO KOHe€YHAaA KOHIWEHTpalun SHeprHu B WeHTpe NpOHCXOZHT TOJIbBKO B cJ1ydae 
771 


CXJIOMbIBaHHA ciepHyecKoro CJIOA HECKHMaeMOH HKUuAKOCTH (BTOPOH UHTerpads 


B (14) orcytcTByeT) mpu ycsioBun n = mk=O(k npon“3Bo0ubHO). B ocTaJIbHbIA 
cury4aax Bce HHTerpavi (14) cxoqATCA, YTO O3HadaeT YMeHbIMeHHe KYMYVJIALLME 
SHeEprHi B LeHTpe. 

AHaJIOFH4UHO H3JIOXKCHHOMY BBILIe MOJKHO pelUNTb 3afayy B Mpesnosox*KeHHe 
O TI€peMeCHHOM YIVJIOTHEHHM BeleCTBa B 3ABHCHMOCTH OT aMIIJIHTYJbI WaBJieHHs 
Ha @pouTe BomHbI (7). OnHako, Tak Ke Kak u B pabotax (°, *), Hu B STOM Culy4ae 
IIpHUWIoch Obl peliaTb HHTerpo-qudepenunasbHoe ypaBHeHHe JIA CKOPOCTE 
(@pouta yapHou BOWJIHBI. 


MucruTyT XuMMYeCKOH du3uKu Tloctynust 
Axajemun HayKk CCCP 13 XI 19 
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| CTHHPOMEXAHHKA 


M. H. KHCEJIEB u H. H. KOJIOCHHUbIH 


K PACUETY HAKJIOHHBIX YJAPHBIX BOJIH B MATHMTHOM 
“  PASOAMHAMUKE 


(IT pedcmaeaeno akademuxom H. H. Boeonboeum 11 XII 1959) 


TaHreHiivaJIbHad KOMIOHeEHTa MarHuUTHOrO TOJId 3a (ppOHTOM HaKJIOHHOM 
{apHOl BOJIHbI OMpefessetTcaA H3 KyOuYecKOrO ypaBHeHHA, KOTOpoe B_ 060- 
HaveHuaAx (1) 3amuueTca B Buse 


} Dye ’ fee 
er ay) Le ey Te ea 
1x 1x 
2 


Us, 
= (h-+ 1) Vier (IGF) = 0. (1) 


1x 


\ V3, aye RE hay — 


JHTCHCHBHOCTb CKadKa ompeyensetca uncnom Maxa My, = ux/Vx HM pasMep- 
ibIM TlapameTtpom V2 —a},,, 3a\alollMMM CKOpOCcTb CHrHaa, a CJleqOBaTeJIb- 
10, MH BepOATHOCTb lepefayH MNOpMaluH B HallpaBeHHH, NeplenAuKy- 
INPHOM (ppoOHTy BOJIHbI (*); BeNMYMHA MapasmiebHOK (poHTy KOMIMOHeHTHI 
KOPOCTH wy, Ha CKaYOK TOJit He BuMAeT. KyOnyeckne ypaBHeHHus [In ompe- 
[eJICHHA CKOPOCTEH Ugx, Usy WH WJIOTHOCTH fp. 34 (PpOHTOM MOWyYAaOTCA U3 
1) auHelHEIMH MH JpOOHO-IMHeEMHbIMM TOJ\CTaHOBKaMH: 


Pilly 
Agy = saad (Usy —Uyy) +A, (2) 
x 
2 2 2 i172 
pus ,.— h eV 
hoy = hy ig x x neh ibe he (3) 
Pally Hoy hy “oe Ury Yox 
Vix Vix 
2 2 2 72 
pee h Tie IVs 
hoy = hy 02 ai or ey = ae hay (4) 
Pili, — Ay Pa i Wiees pir 
V2 ape 


Ta BeTBb KOpHeli 3THX KyOHYeCKHX ypaBHeHHH, KoTOpad, OyAyyH mpey- 
TaBleHa (popMysio# Kapyana (*) WMeeT MOJIO%KUTeIbHYIO MHUMMY}IO 4WaCTb, 
IHCbIBaeT YCKOPeHHble YlapHble BOJIHbI, Mepexofsilve pH ycTpeMJieHHuv 
[OIA K HYJO B HaKJOHHbI€ yJapHble BONHbI HeMarHHTHOH Ta3s0qvHaMHKH. 
SAME JVICHHbIC YapHble BOJIHbI, UCGesalollNe B MeplleHAMKYJAPAbIX TOJAX, 
IMCLIBAIOTCA BETBbIO KOpHeli C OTPHUaTeAbHOM MHuMOH uacTbtO. IIpx Mux=! 
eleHHeM ypaBHenusa (1) aBuIneTCH gy = — hy — BpalllaTeJIbHbIM pa3pbIB. 

Ha puc. | cnnomwHol JMHHeH aha 3aBHCHMOCTb Us, OT Ug, MpekcTas- 
Imola yapHy!o NoJApy CuJIbHOrO ceMelicTBa JIA YaCTHOrO CuJlyyad Hade- 
‘alollero MOTOKAa, HOpMaJIbHOrO K (ppOHTy; 9HepruA MarHUTHOTO T1OIA OONb- 
We WIM paBHa BAYTpeHHell sHepruM uM KHHeTHYeCKOH sHepruH Ta3sa. Bepxusaa 
IONOBUHA YapHOM MosApbl COOTBETCTBYeT H3MCHEHHAM HakJIOHA Toms oT 0 
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yo 7/2 unu oT rt Wo °/,n, HH2KHAA-— COOTBETCTBEHHO OT 7/2 JO t UH OT 
3/5 tw LO Dies 

B To BpeMa Kak Tosie (puc. 2) 3a (ppOHTOM MeHAeTCH MOHOTOHHO, 3aBH- 
CHMOCTb Uy OT Ugy HMeeT XapaKTep TopOa, BepllHHa KOTOPOrO COOTBeTCT- 
BYeT ONpeesIeHHOMY «pe3OHaHCHOMY» 
HaKJIOHY M@arHuTHOTO MOJIA. 

Ecau HaGOeraiouluH MOTOK HMeeT 
KOMIIOHEHTY CKOPOCTH BAOJIb (PpOHTa, 


Uy 


My 


Pure. 4 Prue 


TO MOJIApa CKOpOCcTeli cMelaeTCH Ha BeJIMYHHY 9TOM KOMMOHEHTHI B 
COOTBeTCTBYIONeM HalpaBsleHHu mo ocH uy. Ha puc. | cmemleHHas 
nojapa mpefctaBieHa mwyHKTHpoM. BextTop 


= 

OA jlaeT HanpaByeHve HaOeralolero MoTOKa, 
—> 

BekTop OB — HallpaBleHHe TOTOKa 3a (ppoH- 


= 
TOM, BeKTOop OC — HampaByieHHe MmoTOKa 3a 
_ (PpOHTOM B OTCYTCTBHE MarHuTHOrO Mods. 
Puc. 3 OueBHAHO, YTO IpH pellleHuuH 3aqa4H O -Mop- 
lIHe, CTOJIKHOBCHHH HaKJIOHHbIX YyapHbIX BOJIH 
HW OTPpaxKeHHW UX OT CTEHKH HaHOovlee HHTeEPeCHbL 
Pe2XKHMbI B OKPE€CTHOCTH «pe3OHaHCHOrTO» HakJIOHa Nowa. B uactHocTu, 06pa3o- 
BaHHe HEKOTOPHIX THMOB MpoTyOepanleB BOSJIe€ COJIHCUHLIX MATCH, BO3MO2KHO, 
ylactcd OObACHHTb Kak 
HbIM» HJIM OJIM3KHH K «pe- 
30HAHCHOMY» BbIOpoc Mac- 
CbI ra3a 3a PpOHTOM yJap- 
HOW BOJIHEI. 

Tlomyyeuupie ‘i BBIIe 
pesyJIbTaTbl MOKHO IIpH- 
MCHHTb H K COCTAaBJICHHIO 
HOMOrpaMMBI JIA pacueTa 
OOTeKaHHA KJIMHa HleaJib- 
HO IIPOBORAMLUM cCBepx- 
3BYKOBbIM TOTOKOM (°). 

SayalquM cKopoctTb n0- 
TOKa uw, HM Tome H, Hak- 
JIOHEHHOe Ha yroul a K 
MOTOKY, a TaK%Ke yro 
MOBOpOTa MOTOKa 3a (PpoOH- 
Tom §(puc. 3), H ompene- 
JIMM YrOul HakKJIOHa PpoHTa 
@ H cCKopocTb 3a @poutom. JIna s7Toro, Bapbupya wy TPH uwy=O0 4H 
SalaHHOM MO/YyJIe NOI, CTpOHM cemelicTBO Nomap. Bropoe  cemelicTBo 
KPHBbIX HOMOrpaMMBI MIOJIYYHM, COeCAHHAA TOUKH NOJMAP, COOTBETCTBYIOUIMe OJH- 
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Puce. 4 


OBOMY HaKJIOHY MOJIA K NoToKy (puc. 4). Menaa yron 6 mpu nocTosAHHOo a,. 
OupaeM Takoe Y, YTO COOTBETCTBYIOULaA BeJIMYHMHE STOO yrsia JMHUA paBHOrO 
flOHa MepeceKaeTcA NpxAMOH, NpoBpezeHHOoH u3 Touku A (0, — w,sin Bf) 
yruom 6 =f + 9, B TOuKe, Yepe3 KOTOPylO NpOXxo_UT NoMspa, oTBeuatoO- 


A Uy, = u, cos B. Ilonyuennpili Bextop AB J\aeT CKOPOCTb 3a (PPOHTOM yap- 
M BOJIHBI, HaKJIOH KOTOpOro » pH sTOM paBeH f. OctTaubHbIe MapamerpEl 3a 
OHTOM TlocJle STOO JIerKO ONpemeAIOTCA. 

[1a NepnensuKy Asp Hou BOJIHbI CKaYOK TeMIepaTyp H 9HTPOMMH erKO Mouly- 
Tb B ABHOM Bie, MOb38yxAcb pesyibTatamu (*) 


2 


2 
T.—7, =n (+n AS _ fee ayia: 


R- ee a a ED ut - 
page yA. hy, Ma ai \N) 
= gy acme ap le il BL gs 
VY sf aici Weta es aa eeaal Uy ©) 
heli Dei Wig ten) uy 
S1— Si =e{In[ 1-4, AG) ) _ gin 4} (6) 


2 HW pz cM. (?)). 
IIpu k = 2 BelpaxkeHHA 3HaYMTeMbHO yMpoulaiwrca: 


TT, =e (FEN E (7) 
1 — S, = cofin [1— s+ ( Se Psaiy prolact (ee 0) —2In 24}, 


lech 3, = mena eTaqi 

BewMunHa CKauKa yObIBaeT C PpOCTOM MOJIA TIpH HEH3MCHHbIX OCTAJIbHbIX 
apaMeTpax, TaK KaK B 9TOM CJIyyae Tepe, (poHTOM BO3pacTaeT ra3oMar- 
{THaA CKOPOCTb 3ByKa Cy = Vc?+ V2? nu aucno Maxa M=u/cm crpemut- 
[ K €(MHHUe; STHM %Ke OCOBACHAETCA PaCTArMBaHHe NOJIApbI CKOPOCTeH BLOVJIb. 
‘M u,. Tipu sHayenuu mona h = Vo(w2?—c?) pasppiB npeBpaliiaerca B c.la- 
IH. ITO WOCTpHpyeT TeoMeTpHYecKad HHTeplipeTauua, WaHHad IA Tep- 
HIMKYJIAPHOH yapHol BowHbI B (?). 

B 3akmoyeHve mpvHocum OsarofapHocTb mpod. K. II. CrantoKosnyy 3a 
JOCMOTp pyKONHcH H OOcyxXJeHHve pe3ybTATOB JaHHOW padorbl. 


MockosckHH rocyapcTBeHHbId YHHBepCHTeT Tocrynuvo 
um. M. B. Jlomonocosa 10 XII 1959 


UHMTHPOBAHHAA JIMTEPATYPA 
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id Information Theory, N.Y., 1956. *W. H. Bpoumretu, K. A. CemMeugyaes, 
[paBouHHK mo Matematuke, M., 1954. 4M. H. Korau, IIpmk.. marten. x Mex., 23, B. ie 
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Jloxnxayet Akaygemun nayr CCCP 
1960. Tom 131, Ne 4 


THAPOMEX AHHK,z 


B. B. Cbl4UEB 


O THNEP3BYKOBOM OBTEKAHWN TOHKHX TEJI MPH BOJIBWINX 
YPJIAX ATAKH 


(IIpedcmaeaeno axademuxom A. A. Jopodruyonom 6 VITI 1959) 


1. VcxoqHbIM Tpeqnoo*keHHeM TEOPHH MaJIbIX BO3MYULeHHH pH runep 
3BYKOBbIX CKOPOCTAX HO/eTa ABJACTCA, KaK M3BeECTHO, IpeAnosOxwKeHHe O Ma 
JIOCTH YFJIOB HaKJOHA MOBepXHOCTH OOTeKaeMOoro Tela K HallpaBJIeHHIO He 
BO3MYIeHHOrO MOTOKa. B cooTBeTcCTBHH Cc S3THM TpeOOBaHHeM JlOJIKHbI OBIT 
MaJibl KAK OTHOCHTCJIbHaA TOJMMHA Tela, Tak M yrowl ero ataku. IIpu BB 
HOJIHeCHHU 9THX YCMOBUH WMeeT MECTO H3BeCTHAaA aHaJOrHA C HeyCTaHOBHB 
IUMMYVCA JBH2KCHHAMH Ta3a (3aKOH IVJIOCKHX CeYeHHH), BIeEPBbIe OOOCHOBaHHA:! 
B paOorax (7, *), a TakKxe 3aKOH NOOOuA JIA TeyeHvHi OKOJIO Tel C Of" 
HaKOBbIM 3AKOHOM paciipelewenua ToulHA (*). B HacTtoameH paOoTe jaeTes 
o6o6mleHHe TEOPHH MavJIbIX BO3MYLCHHH Ha cCJIyyaH OOTeKaHMA TOHKUX Te: 
pH OowbwaxX yrviax ataku. Tlomyyenuble pesyJIbTaTH ycTaHaBJIMBaloT 0606 
IlCHHbIN 3aKOH MJIOCKUX CeYeHHH HM 3aKOH MOAOOMA WIA TeYeHHH rasa CKOJKC 
TeJl, MOMepeuHble Ppa3sMepbl KOTOPbIX CYU[CCTBCHHO MeHbIe HX JWIMHbI. 

2, PaccMOTpHM TOHKOe WIM yJVIMHeHHOe TeJIO, IOMeLIeHHOe B paBHOMep 
HbIlf CBepX3BYKOBOH TOTOK NOX yrvioM aTaku a. IlycTb HanOombuiMi mone 
peuHbI pa3smep 9Toro Tesla d, ero WwiMHa J. B KayecTBe ucxo_HOrTO upesno 
JIOMKEHVHA IIPHMeM, 4TO 


N d | 
On== 7 ols (1 


Uncuio M,, HeBO3MyHIeHHOrO MOTOKa OyfeM MpesnomaraTb cyujecTBeHH 
OOJbIUMM CXMHUUbI, TAK YTO HMeeT MeCTO OHO U3 YCJIOBHH: 


Mso~ 1 van Meo 1) (Z 


PaccMoTp¥M TeyeHve B Y3KOH OO/acTH, MpHMbIKarouleH K MOBepXHOCT! 
Tela, NOMepeyHble pasMepbl KOTOPOH MOpsyKa MOMepeyHbIX pasMepoB Teva 
IIpu MavibixX yruiax aTaku (#~ 6) B aTy O6sacTb, OYeBHAHO, MOxeT GbITI 
BKJHIOYeHO BCe Tove TeYeHHA Mex Ay yapHoH BONHOM u Te1oM. IIpu Gov 
INMX yrvlax aTaKM BHe 9TOH OOMaCTH OyJeT JeXaTb MHUIb ca60 BO3MYLLeH 
Had YaCTb NOTOKA, He OKa3bIBalollad BJIMAHHA Ha OCTaJbHOe Tove TeYyeHH: 
B CHJly THNep3sByKOBoroO XapakTepa TlonepeyHoro noToKa (Mosin« Ss 1). Ta 
KUM OOpasoM, H B CJlyyae OOUIIMX YrJIOB aTaKM 3afaya OOTeKaHUA CBOAMT 
CA K HCCJIEOBaHHIO TeEYeHHA B MaJIOH OKPeCTHOCTH Tela. ITO OOCTOATEMbCTB! 
NPHBOAUT K BO3MO2%XKHOCTH ee IIPHOJM*KeHHOTO aHaJIMTHYeCKOrO NCCE MOBaH HA 

3. BpiOepem BekapToBy cucTeMy KoopyuHat (x, y, 2), OCb Zz KoTopoi 
coBmaaeT C OCbIO Tela, a BEKTOP CKOPOCTH HeBO3MYILeCHHOrO OTOKa sek 
B mlocKocTH x =O, M BBejeM Oespa3MepHble HegaBNCHMble TepeMeHHble 


Se ee ee 
A Oe ee ce 
BespasMepHble UCKOMbIe (PyHKUMM oMpesenuM cuexyiouuM o6pa3om: 
ee u = v a w = p eel 
Yi Ss Tae v= ——. A Y= —— p = SSeS => 4 
V sin a’ V 4p Sin o VegtOS. 7 PooV2, sinta 2 Pons ( 


u, UV, W— COCTaBJIAIOUIMe BeKTOPa CKOpOCTH TeYeHHA; p — JaBusenne; 
-MMJIOTHOCTb, HHJICKC co OTHOCHTCH K BeJIMYHHAaM B HeBO3MYIICHHOM II0- 
‘e. [IpeoOpasopanne nepeMeHHLIX, KaK BHHO, OCHOBaHO Ha TOM (pakTe, 
| TIOMepeywHble CKOPOCTH JOM*KHbI ObITh MPOMOpPIMOHAabHbI NONepeyHOH cKO- 
‘TH HEBOSMYINCHHOFO NOTOKAa, a KOsPPHUMeHT aB/IeHHA Ha TOBepXHOCTH 
a TIpONOpuvOHaJIeH ee KBayparty. 

Cuctema JudcbepenuMasbHHIX ypaBHeHuli ra3s0Boli MHHAMHKH B 3THX Te- 
CHHbIX IIPHMeT BHI: 


pee a a ats centg ty Stew eae 
Ox Ly Oz p Ox 
| a an —* 
| geet +0 2? 1 sctgaw ee = apy 
x y 2 p oy 
—daw ee . eae = 
Gea oe to ee ee ipa (5) 
Ox oy Oz p dz 
One eOp ea0p Mate dy v wo 
122 152 + bets aw p | o(= ae 4 sctga 2 | = (), 
Ox oy Oz Ox oy Oz: 
= p = Ot D s — dfp 
pe (2) ru Hae) beige w 2 (2) 0, 
Ox Pigee oy Piaegy Oz p 


> Y — OTHOIIEHHE YleJIbHbIX TeIJIOCEMKOCTeH Ta3a. 
Bee Oe3pa3MepHble HCKOMBIe (pyHKI\HH, H€3aBHCHMble TlepeMeHHbIe HU Tpo- 
SOHbIE B STO CHcTeMe Mbl OyfeM pefnoaraTb HMeIOULMMH NOpsoK 


1H HILBI. 
PaccmoTpum rpaHHuUAble YCJIOBMA. Mcnonpb3ya M3BeCTHbI€ COOTHOMIEHHA 


MOBEPXHOCTH CHJIbHOTO pa3pbiBa 
z= S(x,y) , (6) 
BONA OespasMepHble MepeMenuble (3), (4), MoyyHM: 


ctgaw = ctga + 0(6), 


Sn OS = 0S 
l = ey —_— = 0, 
( e) ax | “ oy 
id s Oost tt y—1 dss 
Legend ng faa dctga+ aaia - 0 ctg a.) a5 
4 2 4 (As/Ax)? + (ds/dy)* BY (3)2, (7) 


Yrt M2 sinka  ds/dy—dctg a 


= —[(2) +(%) |= tga) [eS — 1-9) F] + Sates + 0 


co 


a le We aaa 2 : einer ly 0 (8)?. 
Gohl re TG; ANS G Gap aga Hl?) 


[paHHuHoe ycIOBHe Ha MOBepXxHOCTH Tesla, opMy KOTOpow 3afaqum B 
e 


z=T (x, 9); (8) 
CT 
Vee eg ete oes (9) 
Ox oy 


1. YnpocTuM MoJIyYeHHbIe COOTHOUIeHHA, BOCIIOJIb3OBaBIUHCb HCXOJHBIMH 
\omoxKeHHamu (2), (1). M3 Tpetbero ypaBHeHua cucTeMbI (5) HM TepBoro 
PaHHUHbIX ycuoBHi (7) CuekyeT CpaBeAMHBOCTb STOFO COOTHOMICHMA IA 


AH, T. 131, Ne 4 adie 


Bcero Told TeyeHua. Torgqa, OTOpachiBasl BeJIMYMHbI BTOpOrO TMOpAAKa M 
jlocTH B ypaBHenuax (5), NoWyYMM UupHOmM2KenHy!O CucTeMy Bua 


— ou Ou Ou 1 Op | 
(cs = dctga = = = 
Ox _ oy Es . dz p Ox : 
—éo du du 1 dp | 
= + ya. 6cig 0 — = = 
ax jy) NaNO 2 p dy ’ 
a cay ” 1 
: 3 p 7 (du | cay =" ( 
aa (= 6 ct a — = = ’ 
ae i . “tikes,” Bh | 


9 ( ss Se fa) 2¥ 
u ¢ (2:4 ee) | Sctg a fae) = Q, 
Ox 5" dy \ p* dz \p 
[ panwuHoe yCJIOBHe Ha TiOBeCpXHOCTH Tejla TIIPHHUMaeT BHI 


ee ae (1 


[Ip Mambix yrsiax ataxku (# ~ 5) coorHomenusa (10), (11) u (7) nepex 
WAT BR yYpaBHeHHA H rpaHHyHble yCJIOBMA OODIYHCH TeOpHH MaJIbIX BO3MYI 
nuit (4). [pu 6ompumx yrnax atraku (#~1) B rpaHMUHbIX YyCJIOBMAX (| 
Hapay c uleHama TlopsyKka 6? JOJKHbI ObITh Takxe OTOPOIWeHbI Wiel 
nopayka 1/M2,sin?«, KoTOpble, B CHy yCJOBHi (2), WMeloT TOT Xe 4H. 
emle Ooslee BbICOKHH NOpAOK MaJIOcTH. 

Vuterpupopanne (10) c kpaeBbima ycaosusamu (11) u (7) geet npHon 
2KeHHOe pelleHHe NOCTaBJIeEHHOH BBIlWe 3aauH. SaMeTHM, 4YTO OTHOLICH 
OTOPOMICHHbIX WICHOB K OCTABJICHHbIM BO BC€X COOTHOWICHHAX HMeeT BTOP 
MOps#OK MasIOcTH, YTO OGecneuHBaeT MOCTAaTOUHO BbICOKYIO CTeMeHb MpHOs 
XKCHHA K TOUHOMY pellleHHiO (MOJOOHO TOMY KaK 3TO HMeeT MeCTO B OOb 
HOH TeOPHH MaJIbIX BO3MYLUeCHHH THMep3SByKOBOrO TOTOKAa). 

5. PopMabHOH 3aMeHOH He3aBHCHMOH TepeMeHHOM zZ Ha TMepeMeHH 
BpeMeHH 

——— « 


V 45 Cosa 


noslyauM cHcTeMy upPepenunabHbIX YypaBHeHHH MW TpaHWUHbIX YCJIOBI 
peleHwe KOTOpOH cCoOTBeTCTByeT HeyYCTaHOBHBIIeMYCH JBUXKeHHIO ra3z 
mWockocTH z= const, OOyCJIOBeHHOMY JlelcTBHeM pacliMpstouleroca u me 
Mellaroujeroca NopiHA. PopMa NOplinA onpefeneTcA IpH 3TOM copMoi 1 
MepeyHoroO CeveHHA Tela, 3aKOH ero paclMpeHHA — 3aKOHOM pacmipeener 
MuouakeH NomepeyHbIX CeyeHHH MO MJIMHe TeJla, a CKOpOCTb TlepeMeuleHuA 
yrJIOM aTakH Tella. OTOH aHasorveli ycTaHaBMBaeTcA OOOOUIeEHHBIN 3ak 
MJIOCKHX CeYeHHH, COrsacHO KOTOPOMY BO3MYLICHHA, BHOCHMbIe TOHKHM 
JIOM, JBHXKYUMMCH C THNe€p3SBYKOBOM CKOPOCTbIO, B OCHOBHOM CBOJATCS 
CMeIeCHHIO YaCTHIL ra3a B TJIOCKOCTAX, NepMeHAHKYyJAPHbIX OCH TewIa. 
6. Coornomenusa (6), (8), (10), (11) comep>xxaT Ba napametpa 


Rs =O ctg a, ky = Mos sing. ( 


ITO LOKasblBaeT CNpaBeMIMBOCTh 3aKOHA NOMOGuA, cormacHo KOTOPOMY 

Y€HHA OKOJO TeJI C OMMHAKOBbIM 3aKOHOM pacnipeeseHuA Miomlage nu ch 
MONepevHbIX CeveHHH OyAyT TOMOOubI, T. e. Bce GOespasMepubie (yHki 
(U, 0, P, p) B COOTBeTCTBYIOMIMX TOUKaX TeueHUit (x, y, 2) paBAB, e 


MapaMetpbl nogqoOua ks u km ia BCex CHyyaeB MMEIOT OHO H TO 
3HayeHue. 


* CocTaBisiollat CKOpOcTH W, eCAH 3TO HEOOXOAMMO, MOxeT 6bITS onpenene a 
NOMOWMH ypaBHeHHA Bepyyaan. 
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7. Cuctema (10) npu Oonbmux « coxep2xKuT Maubiii tapamerp ks, u_ ee 
WOJIM2KCHHOe HHTeErpHpOBaHve B 3TOM C/yYae MOXKHO BeECTR MeTOAOM N0- 
eQOBaTeIbHBIX TpwOmMKeHMN. WHexopfHoe (Hysiepoe) mpHOmKeHHe TIpH 
OM CBOAHTCA K TOUHOMY pelleHMIo 3ajlauH OOTeKaHHA TIOCKHX KOHTYpOB 
MepeyHbIX CeYeHHH Tela PHNep3BYKOBbIM NOTOKOMC YuCIIOM Myjco = Ma sina. 
\IbHeHIlMe HUTepalMn OyyT, KOHEYHO, TIPHBOJUTb K JIMHeHHbIM ypaBHe- 
(AM. 

B 3akioueHve 3aMeTHM, uTO pewleHve (10) mpH KpaeBbix ycioBuax (7) u 
1) He 3aBucuHT oT uncIa Mo. ecw a~1. STO yKasblBaer Ha TO, 4TO 
pOwMHaMHMYeCKHe XapaKTePpHCTHKM TOHKHX Tesl Np OombWHX yrsax aTaKH 
paso paHplue, YeEM ph MaJIbIX @, JlocruraloT cBOero THNep3sByKOBOrO 
ewea, COOTBeTCTBYyIOUero UNCyY Moo oo. 


Tlocrynuuio 
31 VII 1959 


HWMTHPOBAHHAA JIMTEPATYPA 
IW.D.Ha yes, Quart. Appl. Math., 5, No 1 (1947), 2A. A. Uabpwwmuaga, 


KJ. MaTeM. u Mex., 20, B. 6 (1956). 3 H. S. Tsien, J. Math. Phys., 25, Ne 3 (1946). 
M.D. Van Dyke, JAS Prepr. Ne 416 (1953). 
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PHSHKA 
B. A. BOPIMAH, H. A. )KMbIPEBA, B. B. 3EJIMHCKHM u B. Ml. KOJIOBKOB 


BJIMAHWE TAKEJIBIX TAJIOTEHOB HA BEPOATHOCTb 
NEPEXOWA B METACTABHJIBHOE COCTOAHHE UW BEPOATHOCTH 
AESAKTHUBAUWHH 3TOFO COCTOAHUA 


(IT pedcmaezexo axademukom A. A. Jle6edeevim 26 X 1959) 


B paOotax ('-°) ecTb yKa3aHue Ha TO, YTO rasOreHbl YBEMYNBAIOT BEpOAT- 
(OCTH HHTEPKOMOHHAMMOHHBIX MepexogzosB. B (°) 6b1M0 MOKa3aHO, 4TO MIpHcyT- 
TBHe COJieH HOAMCTOBOAOPOAHOH KUCJOTbI B TBePAbIX CMMPTOBbIX pacTBOpax 
IEKOTOPbIX JIOMHHECIMPY!OWMX COeTMHEHHH BeeT K Pe3KOMY BO3pacTaHulo ab- 
OJOTHBIX BbIXOJOB PocHopecheHUHH (Jpocp). OTOT (PaKT OblwI MHTepMpeTHpOBaH 
aK TIPAMOe JOKa3aTeJIbCTBO BbICKAa3bIBABLIMXCA PaHee MpesmouoxKenul (‘,°) 
) TOM, 4TO TYyleHve (bulyopeclleHUHu HOANMAaMH CBOAMTCA K YBeJIMYeHHIO Bepo- 
ITHOCTH Tepexofa BO30y2KJeCHHbIX MOJIEKYJI B MeTaCcTaOMJIbHOe COCTOAHHe. 

Llenbio HaCTOAUeH paOoTb! ABJIAeTCA, C OMHOM CTOPOHBI, MOKa3aTb Ha Oovlee 
|PKUX MpuMepax, 4TO JeHcTBHe TYIUIMTeeH THMa rasIOreHufOB Ha (pslyopeclleH- 
(HO OPraHHyeCKHX COCAMHEHHH CBOJMTCA K YBeJIMYeHVIO BEPOATHOCTH Nepexojfla 
O30V2KCHHBIX MOJIEKYyJI B MeTacTaONIbHOe cocTosAHHe (7) H, C Apyro cTOpOoHH, 
ICCJIEOBaTb BJIMAHHe STHX TYWHTeeH Ha BEPOATHOCTH NepeXOZOB H3 MeTAaCTAa- 
MJIbHOTO COCTOAHHA B OCHOBHOe 6e3 u3syyeHUA (G2) H C H3uTyUeHHeM (7). 

Kak yKa3bIBaJlocb B (°), NOBbIWEHHE Gpocm NOL WelHcTBHEM HOZHOB BO3MO2KHO 
' TeX COe€AHHEHHH, y KOTOPbIX yBesIMYeHHe fF Mog JelicTBueM Hoa LOcTaTOUHO 
WJIbHO ipeBbilllaeT yBesMyeHHe go. B mpeysiaraemol paOote, MomMMMO cove Ho- 
HCTOBOROPOAHOM KHCJIOTbI, B KayecTBe TYIIMTeseH OBI WCMOJIb30BaHbI Opo- 
bl — MOXKHO OblIO MpeslosaraTb, uTO OpOMUALI, ABMIAOWHecH Oovlee cJa- 
BIMH TYWUHTeIAMU, OyYT MeHbIe YBEJIHUMBATb Qo, BCJIEACTBHe YerO H3MeHeHHE 
OyeT MeHbllle MACKMPOBAaTbCA TYUICHHEM Ha MeTaCTaONJIbHOM YPOBHe, H Reli- 
TBHe TYWIMTeEIA Ha t OypeT Gosee OUeBHAHO. Kpome Toro, JIA JOCTH2KeHUA Oo- 
€€ BbICOKUX Qgocp BOMHUX CYYAAX UM Oosee HarsAyHOrO TyWeHHsA cpocopectiex- 
HH B Ipyrux cJly4aAX B HACTOALIeEM HCCJIeEOBaHHU ObIIM IpHMeHEHbI KOHILEH- 
palluu HOZM0B Goslee BEICOKHe, ¥eMm B (°). 

B ta6u. 1 mpHBexeHbl BeEMYHHEI AOCOJOTHBIX BLIXOLOB PJIyOpecleHHHH Yon 
thochopectleHUHH Gpocp HW CKOpocte 3aTyXaHHa docdopeclienlun v * NpH 


* Tipu HaJlHuMM TYIlallHx MpuMeceli 3aKOH 3aTyXaHUA (ocPopeclleHUHU 3HAYMTebHO OT- 
NOHACTCA OT SKCIOHEHILMAIbHOrO, IPHYCM OTHOCHTebHaA CKOPOCTb H3MeHeEHHA HMHTeCHCHBHO- 
HC TeYeHHeM BpeMeHH yMeHbaetca. Kak ormeuam yxKe Max-Kmop (1), sToT 9kcnepHMeH- 
WIbHbIM PakT HeIb3A CUHTATh HEOMKUAAHHIM. II]pu HasMyHH B PpacTBOpe MOCTOPOHHUX MpHMe- 
iH BEPOATHOCTh Jle3aKTHBaNHH BOSOYKJCHHBIX MOJIEKYJ, HAXOWAMMXCA Ha PasHbIX paccTos- 
AAX OT MOJIEKYJI TpuMecu, BooOule roBopsx, pa3smMyHa. TlocKombKy Ha HavasIbHbIX cTaqMsAx 
ICBEUMBaHHA [e3aKTHBMpYOTCA, B OCHOBHOM, MOJIeKYJbI, HaXOMAM\Mecd BOIM3M TyIUUTeIA, TO 
OPOCTh 3aTYXaHHA Ha HavaJbHbIX CTaqHAX Oo/bule, YeM Ha JaseKUX cTanMAX. Tak Kak 3aKOH 
ITYXaHHA Mp HaIMUMN MpHMecel He9KCMOHEHWHAaseH, TO XAPaKTePH30BaTb CKOPOCTb BBICBe- 
IBaHHA MIpH NomMonlu + cdochopectleHUHH Helb3a. B HacTosllel paOoTre usMeHeHHe a 
CTH ochopeckenHH XapakTepusyeTCH OTHOCHTeAbHOli CKOPOCTbIO 3aTYXaHMA U = Es 


Toc» MOMYYCHHBIM B pesysbTaTe anmpoKcuMalun yuacTKa KpHBOH K 9KCNOHEHTe, B MOMEHT 
= 

ICBEYMBaHHA, cooTBeTcTByOMHi 0,03—0,04 cek. Nocwe MoMeHTa MIpeKpalilenuaA Bo3s0yxK TeHHA 
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OMpeeIeHHbIX KOHWEHTPallMAX COseH HOAMCTO- HW OPOMUCTOBOAOPOMHEIX KUCH 
B PaCTBOpaX OpraHHYeCKUX BeLLeCTB B METHJIOBOM CIMpTe. IIpupeyenupie 1a 
HbIe ABJIAIOTCA pes3yJibTaToM ycpeqHeHuad 3—10 HesaBHCHMbIX H3MepeHHH. 


CocTaB Kou. Ipu- ‘7 a 
¥ uv, ceK T, CCK. 
Ne BenecTBa apumeceii aonLie Ieym. usa Ia Ipoch . ‘ 
= — 0,75 0,68 0,07 07 =| 4,30 * 
I arr 0,60 0,34 0,16 0,18 4°35 0:25 4 
Co; 2,35 0,35 002 0.30 9.0 Ott 
as 3°45 040 0,00 0,40 10,0 0.40 
Cy Te 0:78 0150 0,28 8,3 0,12 
oe = 0,06 0,03 0,03 0,77 0,30 
I ee 0,60 es ins es 5,0 0,20 
Cr 2,35 0,16 0,00 0,16 5.0 0,20 
C; 3.45 0,34 0,00 0.34 6,3 0516 
C; 4.3 0,27 0,04 0,26 Wei 0,43 
= = 0,41 0,10 0,30 0,97 1,03 
es 2,35 0.41 0,04 0.40 2 = 
se Ci 4,3 0,74 0,04 0,70 4,76 0,24 
= = 0,52 0,22 0,30 1,64 0,61 
IV C./2 1,65 = = = 5, ‘ 
“ 2°35 0,08 0,005 0,075 5.0 0,20 
C, 4,3 0.50 0,08 0,47 10 0,10 
= = 0,52 0,40 0,12 1,64 0,64 
Vv Co/h 0,59 0.39 0516 0,23 2 a 
C20 1°2 0,34 0,04 0.30 2, 0,45 
C534 1,8 0,45 0,03 0,42 = aa 
C, 0.55 0020 0,43 6,3 0,16 
C 3,15 0,54 0,00 0,54 12,5 0,08 
C, 4.3 0.52 0.47 0:35 5,8 0/17 
oy ee 0,70 0,00 0,70 1,3-40-4 
bi 2 4 0,63 0,03 0,60 1,4-10-9 
et s as 0,50 0,40 0,10 aE a 
VIII C1/2 0,60 ae wes 0320 = S 
(ep 235 0,085 0,02 0.065 = ~~ 
GC; 3,45 002 0,00 0°02 2 cs 
= = 0,45 0,42 0,08 9,0 1,4 
Lx Ce 0,60 ak a 0.09 2,8 0.35 
C, Deeo — — 0,125 5,0 0,2 
Ge 3245 im = ee ie 0.13 
Ci 4.3 0,25 0,47 0,08 43 0/29 
= = 0,65 0,00 0,65 2,4 0,48 
x : 2,35 0.66 0,00 0,66 et ot 
Gy 3,15 6,7 0,45 
CG 4,3 0,82 0,00 0,82 3.7 0.27 


* B paOote (°) qonyaena oneyatKa. 


Il pumeuan ue. ] — 4-aneranamuno-N-metuapranumug; I] — 4-anerunamnno-N-enun 
g@ranumuy; Il] — 3-anetunamuno-N-metunbranumug; IV — 3-metunanerusamuno-6-anerun 
amuHo-N-metunptamumug, V — 3,6-nnanetumamuno-N-merundranumug; VI — 3-anetumamunc 
6-Hog-N-merungdtanumuy: VII — 3-anetuamnno-6-6pom-N-meTunbranumug; VIII — B-aneTuu 
aMuHoHadtTammy, 1X — B-nadrumamun; X — Keron Muxuepa. 


OOosHayeHHe DAA cocTaBa npumMmeceik: C,=0,1 r/cm?; Co= 0,1 r/em’ KJ 4 
+ 0,25 rj/cm8 NaJ; Cs=—0,1 r/em’ KJ-+ 0,25 r/cem? NaJ + 0,20 r/cmM? HOAMCTOBOROpOn 
Horo WwkKMoreKcuaMuna, Cy = 0,15 r/em® LiBr + 0,15 r/cm? NaBr + 0,20 r/c? Opomu 
CTOBOLOPORMHOFO IMKMOreKcusiaMiHa. 


IIpuMenenHad MeTOquKa H3MepeHHA aOCOJNOTHBIX BEIXOOB JOMHHeCLeHUM 
mpu —180° onvcaua B (°). VcceqoBanue 3atyxanua (bocbopeclleHunu mpong 
BOMMOCh Ha ycranopke b. $1. Cpemtmuxospau Il. MW. Kyapauiosa, a maspie 20n 
TeJIbHOCTH — Ha TaymeTpe H. A. Toucroro u I. I. Weodusaosa *. 

IIpumenenve BbICOKHX KOHICHTpalu come HoaucToO- u OpomucToBogxopon 
HBIX KUCJIOT HOTPeOoBasiO OMHOBPeEMeHHOTO BBeAeHHA B PaCTBOPbI HECKOMbKU 
coueH Kako u3 kucuor. IIpeqBaputembuo npoBezenupiit KOHTPOJIbHbIH OTIbI 


* ABTOpHI BbIPaxkalor rryOoKyto Mpu3natembuocTb B. 1. CpeutHuKosy, 
B. A. Apxanrenpexoit u T. K. Pasymosoli 3a Tpeqocras 
SaHHBIX yCTaHOBKaX HM 3a MOMOMb B pabore. 
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TI. HW. Kygzpauiosy 
I@HH€ BO3MOXKHOCTH paOoTaTbh Ha yKé 


asall, YTO PAaSIMUHbIE COMM OHO U TOH %*Ke rasOreHOBOJOpOAHOH KUCJOTHI 
|M3BOLAT TOK AecTBeEHHOE NeHCTBHE: IPH OLHOK UM TOI x%Ke MOJIAPHOH KOHUeH- 
(UMM OHH IIPHBOAAT K COBepUIeHHO OMHAKOBOMY J[eliCTBHIO Ha BbIXOJILI JILO- 
eCHeHIMH WM AVJIMTeIbHOCTH cocdopectenunu. Hanpumep, y sBemecrsa (1) 
fuctbil Kau M Hoquctsit HaTpuli npu KonWwenTpayuu C = 0,6 mow/a mpu- 
AAT K MOHW2KEHHIO Jeyw. van HO 0,34 4 K BOSPaCTAHHtO0 Ypocg 10 0,18. B o60ux caty- 
(X JIMTeMbHOCTh PocdopeckleHUMH Ha HavaJIbHOM cTaquu saTyXaHUA Maaer 
10,25 cexk. 
}OrcyTcTBve JOMOMHATEIbHbIX TOrpeliHocreit U3MepeHUA UH OCORKHAMOULNX 
PTOATEJIBCTB, CBA3AHHbIX C BBeJCHHeM B pacTBOPbl OOJIbIIMX KOHWeEHTpaluit 
OreHHOB, MOKasbiBaeTcA CeAyIOWMM onbitom. Y Hetboctopeciupyroulero 
iMuHO-N-meTunTauMua gpx B cnupte mpu 180° paspen 1. Jlo6apneHue 
DMMOB B pacTBOp 9TOrO BellecTBa He BbISbIBaeT TloABJeHUe (pociopeceH- 
M, H Gpax OcTaeTcH paBHbim |. T. e., ecm oA MOeKyN, Mepexofauux 
MeTaCTaOWJIbHOe COCTOAHHe, He H3MeHAeTCH OA felicTBHeM rasoreHujos, 
BeJIMYHHa H3MepeHHOrO BbIXOla JIOMMHECICHUMH TakxKe He H38MeHseTCH. 
IIpwmenenve cone OpoMHcTOBOAOpOAHO KUCJOTEI MH KOHWeHTpaul Hopn- 
B Ooslee BbICOKHX, YM IIPHMeHeHHBIe B (°), NMO3BONMIO, Wpexme sBcero, 
IMBUTb Oosee pe3KO BbIPAaxKeHHble CJly4YaH BOSPAaCTAaHHA Gpocp NOM BMMAHHEM 
mutenei. IIpu coyqepxxaHuv B TBEPIILIX CIMPTOBLIX pacTBOpax OpomuyoB 
u C=4,3 Momb/mt BO BCeX HCCJIeAOBaHHBIX CyUYadX HaOOLaNOch yBewJH- 
HHE Jhocp. Y BetlecTBa (IV) dgoch BO3poc Gomee, yem B 1,5 pasa, y Be- 
scTB (V) u (IX) —noumn B 3 paza, y (I)—B 4 pasa u y (II) —nourn na 
paqoKx. IIpu stom B page cayyaeB Jgoch MOCTHTAeT BbICOKHX aOCOJIOTHBIX 
aueHHii (HanpumMep 0,82 y (X) u 0,70 y (III). 

Tlayenue dcym. usn HaOstofaeTca TombKO y BemlectBa (IX). Hanporns, B 
€X CyY4aAX HMe€e€T MeCTO MOBBIIMeCHHE Gey. usa (B 1,7 pasa y (III) B 1,25 
3a y (X), B 4,5 pasa y (II). B Heckombkux cilyyaax HaOmtOqaeTcA HeH3- 
HHOCTb Qcym. usa Up BBeseHuu Opomupos (y (1), (IV) # (V)). 

IIpu BBeeHHM B pacTBOpbl OpraHMyuecKHX BelecTB COseH HOLMCTOBOJO- 
HOH KUCJIOTbI BOSPaCTAHHE Qgoch ObIIO OOHAPyXKeHO B UeTbIPeX CyyaAX 
-BOCbMH HccJieqoBaHHplx. Y (1) u (II) no mepe yBemM4ueHuA KOHUeHTpallnu 
IWMTeJIA TIPOHCXOAUT BOSPAacTaHWe Qgocp, H UpH C=3,15 Momb/1 gocm 
aHOBUTCA paBHbiM 0,40 y (J) u 0,31 y (Il), ysermuuBascb, TAKUM oOpasom, 
6 u 10 pas, cooTBeTcTBeHHO. Bo3pacTaHHe Qcym. usa B UpHCyTCTBHM WOsU- 
B NOJlyueHO TobKO y (II). 

Bo scex cayyaaX OHOBpeMeHHO C BO3paCTaHHEM gocp HaOwMOMaeTcA 
JIbHOe yMeHbINeHHe JuTembHOCTH cocdopecteHHMH. ITpu BbICOKHX Jooch H 
vm. ust, HaOJIOMaeMbIX yY MHOPHX BelllecTB B IIpHCyTCTBHH Opoma, coKpa- 
He JWIHTeIbHOCTH (pocdopecileHuHH He MOXKeT ObITh MpumHcaHO TYLWeHHIO 
TAaCTAOHJIBHOrO COCTOAHUA. OueBuflHO, COKpalleHve JIMTeJIbHOCTH oOlipeye- 
leTCA YBCJIMYCHHEM BeEPOATHOCTH M3/yYaTebHOTO epexoyla C MeTacTaOMJb- 
TO YpOBHA Ha OCHOBHOH 7. 

KosmuecTBeHHoe COlMocTaBJIeHHe BbIXOJOB JIOMHHeCIICHUMH MW JVIMTeJIbHO- 
eli cboctopeclleHUMH To3sBomseT yOeMMTbcaA B psaye ciyyaeB, YTO HM MpH- 
TCTBHE Ola B pacTBope BefleT K pe3KOMY YBeJIHUCHHIO 7: YyMeHbIleHHe 
MTEJIbDHOCTH NO, JeHicTBHeM HOJa 3HadHTebHO OosIbIe, YEM TO, KOTOPpOe 
OmoLanoch Obl, CCAM PHHATb, YTO LePUUUT eym. usa HO | oOycnoBneHx 
IeHHeM Ha MeTacTaOHJIbHOM YPOBHe. 

Oco6eHHO pesKo CKa3bIlBaeTCA BJIMAHMe TaJOreHOB Ha 7 B CJlyyae MpH- 
TCTBHA OpoMa u Wofa Hemocpe\cCTBeHHO B COCTaBe JIOMMHECIIMpyIoNleH MO- 
KyJbl. Tak, B culyyae 3-aleTusamMHo-6-foy-N-meruaptammmuga (VI) oc- 
ypecleHIMA UMeeT JHTembHOCTh 1,3-1074 ceK; a Yeym. usn = Ihoch = 0,7. 
KUM OOpasoM, Ha JOJO CesbI3yGaTebHbIX MpPOWeccOB MpHuXOMuTCA Mesak- 
Bala JiMib 30% Bcex MOrsouarwollux MOJIEKY JI. Orciofa ACHO, 4YTO Mo- 
JKEHUE Thocm Y (VI) OTHOCHTebHO TAKOBOU Y 3-alleTHaMuHo-N-MeTHptaa- 
lula (1,05 cex.) He MOxeT ObITh OODACHEHO MOABNCHHEM CHJIbHOrO TYIe- 
A Ha MeTacTaOWbHOM ypOBHe B Culyyae MOf-MpOM3BOAHOrO COCAHHCHHA. 
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OcraeTca IIpHHATb, YTO BBefeHHe Hola B MOJIeKy Jy JKOMHHeCILMpylollero Bell 
CTBa 3HaYHTeJIbHO yBeJIMUMBaeT 7m. TOXeCTBeHHbIM BbIBO] MO3BOIAeT CieJa’ 
pumep 3-ateTHiamnno-N-meruipTasHMuya. 

BpicoKkwe aOcoJOTHble 3HAYCHHA Gcym. usa Up HasM4HH OpoMa B cpeJ 
CBHJ€TeJIbCTBYIOT O TOM, YTO Gg KaK MpaBHJIO, MeHbILe 7. 

Hanporus, BBegseHve Hofla B pacTBOp B OOJbUIMHCTBE CyyaeB NpHBO! 
K HaCTOJIbKO CHJIbHOMY YBeJIM4eHHIO G2, YTO TYWIeHHe Ha MeTaCcTaOHJIbHO 
YPOBHe IIPHBOAMT K YMeHbILeHHIO HE TOMbKO Qcym. usa, HO HW yoocm- LlocKkom 
Ky HO, 3HayHTeMbHO CHuIbHee elicTByeT Ha Jgax, JEM OpoM, a TyWeHHe Té 
JIOTCHH AMM ONpefedAeTcA TOJIbKO YBeJIMYeHHEM f, MO?KHO 3aKJIOUMTb, YT 
HOM CHsIbHee yBeHUMBaeT fF, 4eM OpoM. 

HanOompuiee TageHve Gcym. wan (Gomee, veM B 20 pas) HaOsOMaeTCH 
(VIII). Tlagenne qeym. usn COMPOBOKMaeTCA YMCHbIICHHEM Ggoch B 5 pas 
[]oHM2KeHHE Qcym. usn TPH OXHOBpeMeHHOM TaJeHHH Qgoch XOTA HM BbIPAarkel 
Hoe B MeHbIUel crenenu, uem (VIII), oOHapyxuBaetca TaKxe y (III) u (IV) 
TombKO B Cayyae Camoro cma6oro yMeHbIIeHHA Gcym. usa Y (I), HaOsmoMaere 
ONHOBPe€MCHHOe YBEIHYCHHE Jooco: 

Virak, mpHMeHeHuve MeHee akTHBHOrO TYWHTeIA — OpoMa UH BbICOKMX KOE 
WeHT pallu HOAa NOSBOJHO NOUYYATb PA] OYEHb BbIPa3HTeJIbHbIX MpHMepo 
BOSpacTaHHA MOA elicTBHeM TYLINTENA KaK Qpocp, TAK U, B pe3yMbTaTe 9TOFE 
Jcym. usn- QTH UPHMepbl OLHOZHAYHO CBHJETeJIbCTBYIOT O TOM, 4TO TyYlMallle 
jeucTBue raJlOreHuOB 3akJHOUaeTCA B TMepeBofle BO30yKCHHbIX MOVJIeKyJ _ 
MeTacTaOHJIbHoe cocTrosHue. YpBesMueHHe B HECKOJIbKAX CYYAaAX Qeym. us 
OObACHACTCA TEM, UTO IPH MOBbILeHHOM BepOATHOCTH MepexOJOB B Meta 
CTAOHJIbHOe COCTOAHHe 2TH MepexOAbl ycneWlHO KOHKYpHpyioT c Oesbi3ziyya 
TEJIbHDIMH TepexvamMu Cc aOWJIbHOrO YPOBHA Ha OCHOBHOH, Ha BepOATHOCT 
KOTOPbIX, OUeBH AHO, om uw OpoM He BuIMsAIoT. O TOM, 4TO TyWIeHHe Pilyopec 
WeHUHH TO WeHcTBHeM raslOreHHOB ONpeseseTcA JIMMIb YyBeMYeHHeM Be 
PpOATHOCTH Nepexoya B MeTacTaOMJIbHOe COCTOAHHe, CBHJCTEIbCTBYIOT pa, 
OOHaPyXKCHHBIX CJIY4YaeB TOBBIIMCHHA ey. uzn O BbICOKHX aOCOJIOTHDIX 3Ha 
YeHHH, a TaKKe YIOMuHaBIIMica mpHMep 4-amMuHo-N-metudtasuMuya, 7 
KOTOpOrO OTCYTCTByeT MepexXof BOSOYKACHHBIX MOJIeKyJI B MeTaCTAaOHJIbHO 
COCTOAHHe, H B pe3YJIbTATe Gon, PABHbI 1, He H3MeHAeTCH MpH BBeMeHHH | 
pacTBOp raJsIoreHHoB. 
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PHSHKA 


Uneu-koppecnonzent AH CCCP B. JI. THH3BYPL u B. M. ®AMH 


O BO3MO)KHbIX AHOMAJIbHbIX MATHUTHbIX CBOHCTBAX 
MAKPOMOJIEKY JI * 


HeyzaByo o6napyxeno (1°) nosBaeHve CHIbHBIX JHHHE 3JIEKTPOHHOTO a- 
IMarHHTHOTO Pe3OHaHCa H CYMUIECTBOBaHHe AHOMAJIbHEIX M@FHUTHbIX CBOLICTB 
Weloro pxAja MakpOMOJIeKyJI (MomMMepos). CyuecTBeHHO pH 3TOM, YTO HC- 
IHbIe SBEHbA WeNH (MOHOMepbI) H KOPOTKHE enw He HMeIOT HecnapeHHbIx 
ICKTPOHOB, T. €. ABAIOTCA DHaMarHUTHBIMH. TakuM O6pas3om, peub user o me- 
xoMe C YAVIMHeHHeM WenH W3 COCTOAHHA AMaMarHHTHOFO B COCTOMHHe Mapa- 
IM deppOMarHuTHOTO THMa. STOT 
iTepecHbIl adpekT eile He OObsAC- Je<0 Jy<0 Je ty Ig dy Se 
HH, H MbI XOTHM MO39TOMY YKa3aTb a 
1 OMHY OTKPbIBAaIOUlylocA 3yecb 
3MOXKHOCTbL. MmMenHHo, npegxnouo- pez fa? are #82 
MM, YTO KOHECUHANA, HO He CJIMIIKOM 250 In? 0 Ig dy Je. Jy dg 
poTKad H He CJIMINKOM JJIMHHAaH oy a 
Ib MOHOMEPOB ABJIAeTCA aHTHep- 

MarHHTHOH. STO 3HAaYHT, YTO pac- (ie 

[ATPHBaeMbIe 3IEKTPOHHI (Aa Ipo- Puc. 4 

OTbI Oy eM CUHTATH, YTO KaKAbIM MO- 

Mep Moqo6eH MoseKywibI Hy w uMeeT 2Ba CMAPeHHbIX SJIeEKTPOHa) OOpasyiOT Kak 
1 [Be aHTHMapaenbuble MOpelleTKH, HallpaBJeHve KOTOPHIX PuKcupyerca 
KOTOPbIM CaObIM «3(PeKTHBHbIM MAaPrHHTHBIM MoJIeM aHHso0Tponuu» H 4 (cM., 
impumep, (*°)) **. To, uro aHTHdeppOMarHHTHOe COCTOAHHe MOKeT OBITb 
IZIIMM COCTOAHHEM CHCTEMBbI, JOKa3bIBaeTCH CaMHM (aKTOM CYLlLeCTBOBaHHA 
1KPOCKOMMYeCKUX TPeXMePHbIX aHTHeppoMarHeTHKoB. Mbl He BHMM NOKa 
HOBaHHH COMHeBaTbCA B AaHaJIOPHUHOM BO3MOXKHOCTH JIA KOHeUHBIX OJHOMEp- 
IX H J[ByMepHbIX cucTem. Bovsiee Toro, MHTYHTHBHO MpefcTaBaetTca, To 
fCHHO TaKOe COCTOAHHE JOJXKHO ObITb HAMHH3IUMM B WenouKe OJHOBAJICHTHBIX 
OMOB C OOMeHHbIM B3aHMOJleHCTBHeM 


laler > ore a 21 2FimSiSm 


j— CMMHOBbIM OnepaTop B equHuax h) pW Jim<O, 4TO oTBeyaer OTpulla- 
JIbHOMy OOMeHHOMY HHTerpasy. J[elicTBHTeIbHO, Ip B3aHMOJeHCTBHH TOJIb- 
) MEKLY OWKAHIUMMH COCeLAMM HH3IHM, Kasasl0cb Obl, OyeT COCcTOAHHe, KO- 
poe ummoctpupyetca puc. | J. To xe MOrJIO Obl HMeTb MecTO H pH Ja1>0 
uc. 1 JJ; paccrosuusa /2 u 21 na puc. 1 nponopuMonambubt 1/| J12| u 1/| J21)). 
I3yMeeTCA, JlaxKe eC B HaMBbIrOHeHWiem WIA Hac Cryyae Jiz~J21 anTudep- 
MarHHTHOe COCTOAHHE peaJIN3yeTCA, TO OHO, BEPOATHO, CTAHOBHTCA BCe Me- 
 BbIFOAHbIM c NageHuem | Je1| <|J12|. C Apyrol CTOpOHbI, IPH MaJIoM uNcuIe 
JHOMEPOB aHTH(eppOMarHeTH3M 3aBeJOMO He BO3HUKaeT, NOCKOJbKY HalpaB- 
HUA MOpewieTOK He (PHKCHPOBaHbI B MpOCTpaHCTBe MH HY2KHO CJIMUIKOM OOJIb- 
9e Moe aHu30TponHu Ha, 4TOObI CyWlecTBOBaIO aHTHdeppomMarHUTHoe co- 
ome. OfHaKO Tp yAIMHeEHUH WenH aHTHPeppOMarHeTH3M y2Ke MOXET B 
HUHNE pealH30BaTbCA TPH MaJIbIX MOAX anusoTponuH. IIpu stom, ecm 


* TlomoweHo Ha TeoperH¥ecKoM cemMHape Pusuyeckoro uHcTHTyTa uM. IT. H. Jlebenesa 


mCGCP. 22. X]1 1959.1, 
** Monomepbl yilepxXHBaloTCA B pacCMaTPHBaeMOM C.ly4¥ae MOGOUHBIMH CBASAMM, OT IIpH- 


bl KOTOPbIX MbI 3//@Cb OTBJIeKaeMCcsA. 
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aHTHeppOMarHeTH3M B IWelouKe HMee€T MecTO, TO €fO MOMHO 3aMeTHTb Mar- 
HUTHBIM MeTOJOM, MO aHTHdeppoMarHHTHOMy pe30HAHCHOMYy MOTVJIOWLeHHtO, 
HelitpoHorpadbuuecKUM MeTOJOM H MeTOJOM AlepHOrO MarHUTHOTO pe3soHaHca * 

B jlatbueliiem OyeM NpewnoularaTb, YTO OCHOBHOe COCTOAHHe He CJIMUI- 
KOM KOpOTKOM LeMOUKH ABJIAeTCA aHTHPeppOMarHuTHBIM. KoneyHo, 39TO Ipes- 
MooxKeHHe He LoKa3aHO MH ABJAeTCA TMMOTesOH, TaK KaK B CKOJIbKO-HMOYIb 
cTporoli TlocTaHOBKe BOIIpoc O XapakTepe OCHOBHOrO COCTOAHHA B 3aBHCHMO- 
cTH oT Jig, Jo, WHCa 3BeHbeB emu N u nossa Hy, HaCKOJIbKO HAM H3BeCTHO, 
ocTaeTCA COBepllueHHO HesCHBIM (* 1°). 

Jina Hv3LIMX BO3Oy2KJCHHbIX COCTOAHHM aHTudeppoMarHheTHKa, KaK HU B 
cydae (beppOMarHeTHKOB, XOPOLIHM OOBIYHO OKa3bIBaeTCA IpHOmM2KeHve CIH- 
HOBbIX BOJIH, He€CYUIMX MarHHTHbIli MOMeHT —- uv. QHeprud BOsOyKMeHHA aHTH- 
(beppoMarHeTHKa paBHa COBOKYNHOCTH TaKHX He3aBHCHMBbIX BOJIH C SHeprHAMy 
nte#, n¢ = 1, 2,..., MpHem Gsdeeee sa) 


sf =o, tu; oe = V (VHa+ 2/)?—4J* cos’ ak, (1) 


re p = geh /2mc — MarHvtHblit MoMeHT Bos6y2xKeHHA (y Hac cmuH s = 1/; 
u g = 2); H—bsnemee MarHuTHoe Nove, KoMHeapHoe c Ha; k= rl / Ne 
({=0, +1, +2,..., +N /2)—BosHOBOH BeKTOp; a@— NapaMeTp pellleTKE 
(cm. puc. 1) uv J 3aBucuT oT Jy H Jo}. Moxuno toKkasatb, ato J =V Joy 
qua uenouxn puc. 1 Ju J =V |Jao[ Jor V | sae] / (sae | + Jer) as puce. 1 IT. 
IIpu| Jo, |<] Ji. | camo npHOHKeHNe CIMHOBBIX BOJIH MOXET OKa3aTbCA OPpaHE 
YeHHO FOJHbIM (MOXKHO JLyMaTb, 4TO 9TO NpHOMKenUe pH T =O cnpaBeHBo. 
ecm J /N <|Jo,|)**. Kontpl wenouku BBbIMIe CUHTaIOTCH CBOOOJHbIMH, EB 
CuJIy “ero TpovsBOHad HaMarHWUvBaHHA Ha KOHWaX WOMKHA OOpallaTecs 
B HYJIb (OTCIOMa H HaXOJMM BO3MOXKHbIC 3HAYeHHA Rk). 
Kak cuienyer “3 (1), Aid HHKHUX ypoBHel: 


4 


. Ar2[2J2 ae rego —_—— apy 
st ~ V sdult ea +h pA, eho = tinin Y V 4d pHa tpH=p (H+) (2 
(nomoxeHO sinak =ak=rl/N u pHa <X2J). 

C poctom N yposuy (2) noHuxaioTca u Oe3 Noa H cTpeMATCH K HyJK 
uph N-—couH,-—0. Hostomy u B cuny xapakTepa pacnpeyeseHua ypoBHel 
B OJMHOMepHOM CJlydae flocTaTOuHO JWHHHaA aHTHpeppoMarHuTHaA IWenmouUKe 
HeycToHunpa. Ha ocnopaHuu padot (*, 1°) mMoxHO pemmosaraTb, 4TO Mp! 
Oovlee TOUHOM yyeTe aHM30TpONHN (BBexeHHve Nowa H 4 — oueHb rpyObli mpu 
eM) OecKOHedHaA Wenouka HeycTolunBa (B CMBICJIe€ CyUeCTBOBaHHA JasibHer< 
aHTHeppOMarHHuTHOrO NOpAyKa) WH Mp OTMHYHOH OT HYJIA, HO, ObITb MOKeET 
He CJIMMIKOM OOJIbuIOH aHusoTponuH. Jl Hac STOT elle HeBbIACHCHHDIi MO 
MeHT*** HecyllecTBeH. OTMeTHM, UTO c poctom NV sHeprus Bo3sby Keni Naaer 
4UTO HMeeT ACHBIM (PUSHYeCKHH CMBICJI: pH NepepepTbIBaHHH COCeAHUX CNHHO! 
HyKHa 9HeprHa ~J, TOCTeMeHHbIi %e NOBOPOT CNHHa Ha yroJl & Ha BCel 
WWIMHe WenOYKN TpeOyeT JMub sHeprun ~J//N, noKa HecyllecTBeHHa 9HEp 
ria anusoTponun. MarautHasd BOCIpHHMUNBOCTb aHTudeppoMarHeTHKa onpene 
JimeTcsH (pOpMyJIoH (cM., Hampymep, (14)): 


co 


~~ 


eat fos in Nereersrerm r= | 
dH 4xT \\ sh? (ef xT) | sh® (ej /2xT) 


* B (?) coo6maetca o pa6oTe aMepuHkaHcKHx aBTopos (24) (KoTOpasa ocTalacb HaM Hex 
cTyNHOH), O6Hapy2KHBIIMX BHYTPeHHHe MarHHTHbIe MOA B HYKJICMHOBBIX KucuIoTax. Mmeur 
STOPO CJleAyeT OMRKUATh MPH HAVIMYMH aHTHpeppomarHerusma. 

** Mopmysa (1) B MomHOH Mepe cmpaBennuBa nupH Jyo= Jo, = —J <0. IIpupeqen Hb 
%*Ke B rekcTe sHayenua J MIpH Ji2==J91 OTHOCATCH TOMbKO K MHTepecylomleMy Hac HU 
cayuaio, Korya B (1) MoxHO NomOKUuTD ak <1. Kpome toro, naa cayuaa, u300paxKeHHOr 
Ha pwc. 1 JJ, nox N wyxno noHMMaTb uNcJIO MOHOMEPOB, jleyweHHoe Ha 2. 

*** Vig (bakTa HeBOSMOXKHOCTH CYULeCTBOBaHHA thas B OMHOMepHHEIX cuctemax (18), m 
BHIHMOMY, CJl€lyeT H HEBOSMOXKHOCTh [aNbHero NopaAKa, KoTopbili npw moo anusoTp 
MMM pa3spyiaJica Obl MpH HeKoTOpOk TemnepaType (MonemD Vauura, B KOTOPpoH aHH30Tpont 
OecKOHeuHa, B YTOM OTHOMIeHHH Mado MOKasaTesbHa). 
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Rmax 


a RING \ / | : 3) 
8ruT : ea ie sh? Pauls \ 


- TOCWeHee BbIPaKeCHHe OTHOCHTCA K JMHEMHOM WelouKke (MJIOTHOCTb ypos- 
i Nadk/2z) B cnyyae, Korgqa MOXxKHO MepeiirH OT CyMMBI K MHTerpauy. 
W3 (2) u (3) acho, uro sHaueHne y IA WenouKH OMpenerneTcA HH KHUMH 
SBHAMH, TO 2K, HO C MeHbILeH Pe3KOCTbIO HMeeT MeCTO [WIA JBYMepHOli 
TeMbl. B TpexMepHOM >Ke cylyyae, KOrZa MOTHOCTh ypoBHeli nponopuno- 
mbHa k*dk, HURXNWE YPOBHU WIpaloT pO TOKO JWIA MUKpocKONMYeCKUXx 
reM. B cuJly cka3aHHoro mpu rpyOol] cuenKe y WI wenouKH MOxKHO 
JAHMYHTHCA YUCTOM OMHOrO HHKHerO ypoBHA c k=O, ecm TOMbKO 93TOT 
OBEHb HE CJIHIUKOM OJIM30K K OCHOBHOMY. CpeftHee UHCJIO CNHHOBBIX BOJIH 


es Rey > 
WaHHomM yposue n, =(e°*'™* — 1) yw ana HuxKHero ypopua k = 0 (M)— 
HMM MarHMTHbI MOMeHT HY2KHeETO ypoOBHA) 
no = {exp [p (He + H)/*TI—1}4, My = p(ng — nd), Yo = dM, /dH, 
UE ai V4JuA a. (4) 


Ouesu HO, B cvla6oM nouve 


HH, =) 4nd i ajp., (5) 


SIPHUMYMBOCTh Y—~ Yo SKCMOHCHUHAIbHO Mana pu pH, ss>xT, a upu 
[.~xT ywe y~p?/xT. Ecau xe 


vil, <7, (6) 


Ca “T eee 
Mo ~ w(H, +H)’ a war Wioitl at 12) 


DT aeTuss2p3 yi aT \2 
=T He Thiet ante (7) 
IIpu nonmbirKe comocTaBuTb 9TH dopmyvIbl C JanHbIMH (*°) Hy2KHO TOJ0- 
ith * | 2Ji2|~3 9B, | 2J2;|~0,03 958 u, cneqoBaTembHo, 2J~0,3 2B ~ 
5-10°483CGSE~3000°. TorgaB none anv3sotponun A ~~loapcr. npu T~200°K 


any Avi 7 Oo Ae 108 10 is (= A) 1028) 
BocnpHuMyunpoctb KJiaccHuecKoro WapaMarHeTHKa, cofepxamero N cpBo- 
MHbIX MOMCHTOB , paBHa Yp =p7N /3xT, u, TakKUM OOpa30M, Yo= Yp IPH 
=N,=6(«T /vH,)?~ 10°. Sto 3sHauuT, ¥TO TipH MepecueTre BocipHuMyu- 
CTH eloyeK Ha NapaMaruuTuyto (1-3) MOX%KHO CfevlaTb BEIBOA (ipH N < Np) 
(pacllapHBaHHv BCeX BHeIUHHX QJIEKTpOHOB B MoHOMepax. Vcnoubsyemoe 


UONM2KeHHE MOXKET ObITb CIpaBeIHBO TOJIbKO N0Ka nt <N. B cna6om 


me (cm. (5)) 970 TpeOoBpaHue up T&3- 10? u A, 10° 10* Bemomeno, 
m NS 10?-—10%. Onenxa noma Ha (IX MarHuTHOrO B3aMMOjelcTBHA 
et Hy ~u/d?~1 9pcr. npw pacctosHHH Mexjy Momentamuy d~ 20 A. 
CIIPHUMUMBOCTh Y HaYHHaeT 3aBHCeTb OT BHelUHero Noa H, ec OHO CpaB- 
mo c H,. Takum 06pa30M, JOBOJIbHO paCIIpOCTpaHeHHOe MHeHHe O TOM, TO 
u wl /x«T <1 none H MoxKeT CHJIbHO BJIMATD Ha MAaCHUTHBbIe CBOHCTBAa 
IbKO B Clyyae (beppoMarHeTHKOB, COBepUIeHHO OlmMOouHO. KonedHo, MOxKHO 
SbIBATh (peppOMarHATHOH uM Hallly MOvIeKyy, HO 9TO HellesecooOpasuo, 
cKoIbKy Moment M ucuesaet pu T—0. Ecan H—H,, ucxofyoe cocto- 
We IlCMOUKH CTaHOBHTCA HeYCTOHMYMBbIM, KaK 93TO XOPOWIO H3BeCTHO M AJA 


SIUHBIX aHTHdeppoMarHeTuKOB pH H — V Hal(Hatl4s/p) 42). .B pe 
IbTATe HEYCTOMYMBOCTH CNMHbI NOBOpayMBaloTcA uM x pesko MafaeT. Mbt He 
KEM celiyac yKa3aTb 3aBucuMocTb xy oT H upn H~H,. Onnako yxe 
\IOruA C (peppOMarHeTHKAaMH TO3BONAeT OPAKUMaTb, 4TO B cpefHeM (VA 


* Aproppl mpusHaTenbup JI. A. Baromendesply u B. A. Bexyepckomy 3a cooOmenve 
xX unmp u oOcyKWenue. 
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COBOKYNHOCTH pa3JIMYHO OPHCHTHPOBAHHbIX lWeMoveK, HAXOAAMIMXCA B _HCCKOJ 
KO OTJIMUHBIX YCOBHAX) OyeT HaGOZaTEca addekT Hachimjenua. [lorsou 
He 9JICKTPOMArHUTHBIX BOJIH B OOpasiax MOuIKHO HaOMOJaTbCA Ha YacTOT 
vo =u (A, -H)/20h; npn He~10* uv H<H, yactota vy ~ 3 - 10%? (ho 
=C/v)~1 cm). Takum o6pa30M, JA «MOMMKpuCcTas a» Mp PHKCHpOBaHH 
yactoTe v 6yfeT HaOmtOaTbcaA NorsomleHve He IPH ONpeeseHHOM 3HayeH 
H, a B WMpOKOM MHTepBadie STHX 3HAaveHHH (K TOMY 2%Ke YKa3aHHaA BbI 
YaCTOTa Vy OTHOCHTCA JIM K cayuaio, Koryfa noma H u Ha wapanwedl 
HAaMaPHWYeHHOCTH WOfpeuleroK, a Toe Bon! H’ TepleHAMKYyJApHO 9TO! 
HallpapsieHui0; Hy2KHO MMeTb B BUY, To NOMe H 4 3aBMCUT OT TeMnepaTyp 

Bplllle peyb lia 06 OHOMepHO cucTeme (emouKe). OqHako HYKHHe yp 
HH HPpaloT OCHOBHY!O POwJlb HM AVIA WBYX- HU TP€XMEPHbIX CHCTeEM JOCTATOUHO 
loro pasmepa (cm. dbopmyuint (1)—(3), Mpwuem cMbICJ BeJIMUHHbI J HECKOJIbKO I 
mMeusetcs (*)). B TpexmMepHom culyyae aHTHeppOMarHHTHOe COCTOAHHE BOSE 
KaeT, BOOOLIe TOBOPA, C Oosblilel JerKOCTbIO, 4eM B OAHOMepHOM (°). Ilosto 
«6OKOBLIe» CBA3H, ICMeCHTHPylollve Wenouku B TpeXMepHoe OOpasoBaHHe, Oys 
HPpaTb CTAOHJIM3UPYIOULy10 POVib. 

IIpupenennble OleHKH, YYHTbIBAH HX rpyOocTb, camu Mo ceOe BecbMa OJ 
TOMpPWATHBI C TOUKH 3peHua OObaAcHeHUA sdexTow (*°). KputTuueckuM I 
3TOMY ABJIA€TCA HMCHHO BONpOc 0 CAaMOM BO3MOX%KHOCTH BOSHHKHOBCHHA aHTH@eE 
POMAPHHTHOTO OCHOBHOFO COCTOAHHA *. 

Baxkubiit OMbIT, KOTOPbIlt HYXKHO CJleaTb, COCTOHT B ONpeseJIeHHH Temne] 
TYPHOH 3aBHCHMOCTH MOMeHTa OOpa3lioB M — pu oTcyTcTBuH deppomary 
TH3Ma STOT MOMEHT JlOJDKeH CTpeMHTbCA K HYJIO NpH H—-0. Bnpouem, Hasmuy 
HeOosbIuoro ocTaTOUHOrO cbeppomarHUuTHOrTO MoMeHTa M TakxKe MOKeT 6b 
TECHO CBA3AHO C AHTHCpeppOMArHeTH3MOM, KaK 9TO HMEET MECTO B CJlyuae (peppuT 
H «cua6oro» (peATHBUCTCKOrO) (eppoMarHeTH3Ma AHTUdPeppomarHeTHKos (!°,1 
Jia akcWaJIbHO HECHMMeTPHUHBIX U BHHTOOOPasHbIX AHTHPePPpOMArHUTHBIX I 
moueK MOABJIeHHe TaKOrO SPPeKTa NpeCTaBJIANOCb Obl JOBOJIbHO eCTeCTBEHH! 
(B TpeXMepHOM culyyae MOMeHT M «c1aObix» beppOMarHeTHKOB cocTaBJs 
ONM WpOWeHTa UM MpOWeHTbI OT MOMeHTa TospelleTok). 

B 3aksI0ueHHe OTMeTHM, TO B CJlyyae, eC Mpeqwiaraemoe OObACHER 
HMeeT OTHOWeHHEe K ABJeHHAM (1%), TO B OMOOrHH OOJIbILYIO POJIb, BOSMOXKI 
MIpaioT CMMHOBbIE BOJIHbI, PaCIIpOCTPaHAIOWNecA NO MaKPOMOVJIeKyJIaM CO CI 
poctb1o v~Ja/h~10" cm/cex. Bupouem, 9TO 3aMeuaHHe, BeEpOATHO, ocTaeTCs 
cHJle H IIpu cBa3x S*exTos (*~*) c BOSHHKHOBeHHeM HEKOTOPOroO ceppomarHerT! 
Ma, He HMelollero OTHOWeHHA K Hallleli Mojesnu. 


@u3snyueckuH uHcTuTyT uM. I]. H. Jle6enena Tlocrynusio 
Akafemuu HaykK CCCP 3 I 1960 


Hay Ho-neceqopatesbcKH payMopusvyeckuit MHCTUTYT 
mpH ToppkKoBcKoM rocyfapcTBeHHOM YyHMBepcuTete 
uM. H. VW. Jlo6auepcxoro 
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+ J. M. Ziman, Proc. Phys. Soc., 65, 540, 548 (1952). 12R. Kub o, Phys. Re 
87, 568 (1952). JI. JIaugay, E. Iugdmun, Crarucrnuecxaa @usuka, § | 
M=-JI., 1951. 43 A.VA..B Oth ef =B y, EaAs Brageanonede Gergely, IV Int 
national Congress of Biochemistry, Wien, 1—6 Sept., rep. Ne3—18, 1958. 15 YW. E. JN 
J O.1 Vi CK OM Vi Ge KS PO dD sla (61 95) LO Neen (GS - 

YKOT®, 36, 75 (1959). ted oa ea 


* Hu3kumu BO3Oy 2K JEHHbIMU COCTOAHHAMU C OTAHUHBIM OT HYJIA MalHUTHbIM MOMeHT 
a NOSTOMY H 6ombmoK BOCITIPHHMUMBOCThIO, CHCTEMBI MOryT oOalaTb HW B TOM cayuae, K 
Jia OCHOBHOG COCTOAHHE He ABJIAeTCA aHTueppoMarHuTHbIM B OOBITUHOM cMBICIe CJIO 
OjHako B 3TOM acneKTe o6cyxjzaeman npo6sema HaMu ee He paccmoTpena. 
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JTorsaye Akawemun nuayr CCCP 
1960. Tom 131, Ni 4 


PHSHKA 


A. M. EBCEEB 
PAXWMAJIBHOE PACNPEAEJIEHHE ATOMOB B )KHJIKOCTH 
(1 pedcmaereno axademuxom H. H. Boezoatbceoim 4 XII 1959) 


B TeopHv %XHAKOTO COCTOAHHA BaxkAOe 3HAUeHHE UMeeT PadHasbHaa (pyHK- 
WA pacripeyeseHua. Kak u3pecTHo (1), WIA MaJIbIX 3HaAYeHHH MVJIOTHOCTH 
'/V meTolomM koppeusiTHBHBIx dbyHkuHH H. H. Boromo6ospa MoxHo nowy- 
HTb BEPpOATHOCTh KOH(PHrypalluH JByX aTOMOB 


dry,dro 
dw (T1, Te) = p(y, Te) ie ) (1) 


ACCUHTbIBaA p (fy, fs) =p(r) Maa usoTporHoH cpegb. Ja #XHAKOCTH (pH 
OJIbluIHxX MMoTHOcTaAx N/V) pacuet p(r) 3HauHTeIbHO 3aTpyHeH. 

B waHHoH paGOoTe MpefviaraetcA 3aMeHa CyNepMo3sHuvOHHOrO nmpHOwHxKe- 
WA, IpvMeHAemoro Ama pacyueta p(r) (*), MpeqnouowKeHueM, YTO WA *KUL- 
OCTH MOXKHO YCTAaHOBHTb CHCTeMy KOOPAMHAT GaCTHIL To = {Fr}, 1y,..., rat 
aK uToO U (r9, Posie, Th) = min. 

BpejleM MOHATHeE YCJIOBHOH BePpOATHOCTH OCYIUeCTBJICHHA KOHurypalun 
BYX YaCTHIL B MOJOKeHMH 1, Te, CCIM HX WeHTPbl PaBHOBeCHA HaXOATCA 
TOUKaX r, i: 


dndns |... § exp(—U(r)/kT) dna... dny 


Os On Ae z | 2) 
{ §.. J exp(—U ()/ kT) dn... any 
2 N 


Pty, fe) t2.t9) = 


le HHTerpuHpoBaHHve MO KaxKAOH U3 KOOPAMHAT TIPOBOAMTCA B pesewax AyeH- 

M, YTOObI COXpaHsAach 3afaHHad KOH(purypauuA weHTpoB sAyeek. IloaTomy 
> 

6 BBEJICHbI YCJIOBHbIe KOOPAHHATHI Y= fi — 1. 

Jia u30TponHol cpefbl — 2*KHKOCTH yCJIOBHYIO BepOATHOCTL (2) MOxXHO 
CpeHHTb TO HallpaBJIeHuAM HM MOJYYWTb BepOATHOCTh HaXOKMeCHHA Byx 
CIOBHO BbIOPaHHbIX YacTHL, Ha paccTOAHHM f Apyr OT Apyra HesaBHcuMo 
T HalipaBsieHua (*): 

> > > > 
P(r/[1) = k(r/ 1°) de = \ \P (iar) di dm 8(ts|—1), 3) 


zy Wz 


=(|ry—Te|, te=r?—ro—y+%, &— pyHkKina upakxa,  (r/r°) — 


“JIOBHAA IWIOTHOCTh paclipeseeHuAa BeposTHOCTel. 
Ilo tbopmysie Mo.1HOM BepoATHOCTH 


er o(r) =F Ur / 1) p (19) (9)? dr° (4) 


2 o a 
p(r)4n _nnorHoctb pacmpefesenua Bepostuocteit HalirH ape 


IpeeJIHM 7 
OObIe UACTHIbl Ha pacCTOAHHH f Apyr OT Apyra, ecu 3aaHa MOTHOCTb 
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pacripeevieHua BeposATHOCTeH paciOJIO%KeHHA WeHTPOB PaBHOBeCHA. Mot M’ 
2KEM TIPCAMONOKUTb, YTO paciipefeseHve YacTHI] B %XKAAKOCTH HOO OHO 
TO 2Ke, JWM6O OYeHb Maso OTMMYAeTCA OT pacipeseseHuA WeHTPOB PaBHOBCC! 
9Tux uactuty. IIpw TakoM mpemioox*KeHHu 3aaya pacueta palHaJbHOH (by 
ILHH pacripekeseHuA CBOMHTCH K pellleHWIO HHTerpalbHOrO ypaBHeHHA (4 

Koukpertubiii pacuet k(r/r°) 3aBHCHT OT BO3MOXHOCTH TipeHeOpedb CB. 


3AMH Mex ]Y qacTulaMyu. B NpeeJIbBHOM CJTY dae YCJIOBHE 
OU / On On; =S 0 


IpH BcaKOM i= j O3Ha¥aeT He3aBHCHMOCTb JBWXKeHHA YACTHIL B AYeHKAaX 
COOTBETCTBYeT TAK Ha3bIBAeEMOMY OJHOAYCEYHOMY BapvaHTy MeTO\a CaMOCcOr di 
COBaHHOrO MOVIA. 

Tora 


ke(r [1°) dr = a\\ (ma) (me) dn da3 (| 12] — 7) ( 


Oo 


Rien 1 


B nepBoM rpHOiWwKeHHN paspelmvM 3ayayy [WIA MOMeIH >2KeCTKHX c(pe] 
D (7) = Coady, Dif) tO Seria 


dy — J\MaMetp ccpeppst. 
B 9ToM cuyyae: 


om=1, n<es; b(y) =0, ys; 


€— payuyc cBoOofHOrO OObeMa, NPHXOfAWerocA Ha Kayo yactuny. Be 
3TO CNpaBeWIHBO JIMIb IA fr > do. 
Popmyvia (5) 3anHWeTcaA cyIeqyIOuluM O6pa3om: 


4 


w2 


ke (r— 1°) = a Sa (t, hr) Si (fu) dh, ( 


rae S,(h,) dh;—9aemMent oObeMa MepBoH sayeliku, S,(t, hy) dr — anemet 
oObeMa BTOPOH AYCHKH TIPU ycsIOBHH 3amaHHoro ¢ = r —/P°?, 


Ha puc. | ana wamocrpaiua cxeMbl pacueta k(t) npn r<rur>rs 


k (t) =*, \ {e? — (h, — #)?} {e? — Ae} dh, £ 0; 
e—t 
( 
k(t) = = {e? — (¢ + h)*} {2 — h2} dhy, a0 n 


O6o3HaunB ¢/e=1, nomyuuM 


ik fo 3 Mae 3 
RO sets aE P api Pf PSPS 2 


Yuutpipas (5), nosy4Hm 


x2 
aa (x — s) p(s) s? ds (9) 


pees > Gi= dy /e, re hart (ey Sar fs. 
— I[pamoi noycranopKoi yOexjlaemca, uTo 
x2 


ae \ k (x — s) (s? — a) ds, 


x—2 


we a — BeCbMa MaJlant BevI“uvHAa No CPpaBHEHHlO C S ITIpH ae ACh 
Mbt MO2xKeM Te€Ne€pb HatlHcaTb 


X12 
? {p(x)— 1} =e | k@—9) SS (O(9) — Ip sds. (16) 
Ilo ycioBHio HOPMMpOBKH ; 
i! t 5 
- WO) — 1a 
0 
/6exaemca, uto M(s)->1 mpH s—-oo. 


Ilo-Buqumomy, @(s) uMeeT Te 2e CBOHCTBa, ITO H p(x), He TOJbkKO Ha 
eCKOHEYHOCTH, HO H IPH A< xX < ow. 


[IpeneOperaa MaJIOH BeJIMYHHOH a, NOTyYYHM MHTerpasibHoe ypaBHeHHe 


x+2 
(x)= \ k(x—s)¢(s) ds, pos nen) 
IIlpu x<a (x) = — x?, THM MBI y4uH- 


bIBAeCM HEMPOHUILAeMOCTb YacTHI. CieoBa- 
€JIbHO, 


-++oo 


n(x) =f(x) +e | klx—s)e(s)ds, (12) 


mr Puc. 2 


Aa, | Xie f(x) =O, xl an RU) = 0 npw ee 
Pemas ypapHeHue (12) Meroqom npeodpasoBaHua Pypbe nH eee (GRY, 
OuIY YUM 


o-++/00 


9 (x) = ai \ KR om (13) 
, a8 
+2 +a 
K(z)=s \ k (||) e-##dl, M(z) =— \ xed, 
3 . 
KoneuHoe pelieHve olyyaeM B BHJe 
(x) = x? {0 (x) —1} = >) Ane*™* cos (Bux + 8), (14) 


Ne On — ibn = Zn — N-Hi NOMoc NOAbIHTerpatbHon yHKunu (13). 


Ileppaa napa KopHe ypapHenuax 1—K(z)=O gua Hamero cayyuan 
2,= —0,35+i-0,80, 2,=—0,35 —i- 0,80. 


Ha puc. 2 pana pyHKuua p(r), paccuHTaHHad B YAaCTHBIX CJlyyaAX db = 
=3A, ¢,=0,20A (kpuBaa /) u ce, = 0,15 A (Kpuean 2). Tlonyyennaa pyHt 
uns o(r) B OOWeM Bue OTpaxkaeT CBOHCTBa SKCHepHMeHTabHOH palnam 
HOH (byHKWHH pactipesemenna. 


MockosckHi rocyapcTBeHHblii yHHBepCcHTer Tlocrynnu1o 
um. M. B. Jlomonocosa 25 XI 1959 


UWHMTHPOBAHHAS JIMTEPATYPA 


1H. H. Boroaw6os, Tlpo6memp guHamuyecKOH TeOpHH B CTaTHCTHYeCKOH (H3HKé 
1946. *J.G. Kirkwood, V. Levinson, B. Alder, J. Chem. Phys., 205392 
(1952). *#J.S. Dahler, J: Chem: Phys: 29) 108271958)" "4 Es 1 1a aia: p een 
Heuve B TeopHio HHTerpasioB Dypbe, M.— JI., 1948. 
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Horsangp Akanemuu nayr CCCP 
1960. Tom 131, Ni 4 


PH3SHKA 


B. C. HJIFOXHH, I. &. MOXHWJI, O. K. POSAHOB u H. C. WIBEJOBA 


M3MEPEHHE YJAPHbIX AJMABAT JIMTOFO TPOTHJIA, 
KPHCTAJIJIA4YECKOrO TEKCOFEHA MW HATPOMETAHA 


(ITpedcmaeaeno axademuxom H. H. Cemenoeoim 9 XII 1959) 


B nocuieqHve Foybl WHpOKOe MpPHMeHeHHe NOJYIWM WHHaMMYeCKHe MeTOIBI 
CJI€OBaHHA CXKMMAe€MOCTH Pa3JIMUHbIX MHEPTHbIX MaTepHasoB (2-%). Orcyt- 
BHe aHaJIOPMUHbIX paOoT /IA KOHJCHCHPOBAaHHbIX B3PbIBYATBIX BellecTB (BB) 
‘bACHACTCA HXBbICOKOM UYBCTBH- 


JIbHOCTbIO K ylapy. OTHOCHTeJIb= aN 

) HH3KaH UYBCTBUTeCJIBHOCTb K S ra K acuuAno- 
ia = f Ss i epapy 
‘apy JIMTOrO TpoTHIa, KpucTaJ $ / 


l4ecKOrO TeKCOreHa H HATPOMe- 
Ha JlaJia BO3MOXKHOCTb onpere- 90mm 
iTb HX KpuBbIe TOrOHHO B YCJIO- pyc. 1. Cxema W3MepeHHA CKOpOCTH yapHOl Boul- 
(AX OTCYTCTBUA JeTOHAaUHH. HbI B HcCcyIeqyeMoM oOpa3ie. /— mpoMexyTOUHBIit 


B jaHHol paOoTe MpHMeHSVICA 3apan c Karicionem-yeToHaTopom; 2— pappiBHas 


TO, OTPaxkeHusl (). Cxema onpir- 4H3a, PopMHpylollad MMOCKMH PpoHT eTOHALHH; 
3 — aKTHBHOe B3PbIBYAaTOe BeLLeCTBO WIA CO3aHHA 


MpuBefena ua pue. |. ylapHo Bowupl; 4— MeTaimueckad mlacTuHKa; 
Ucnomp3ya 3aKOHbI COXPaHe- 5 — uccnezyemoe B3pbiByaToe BellecTBO; 6 — 
[A MACCbI MW AMNYJIbCa NPA Wepe- 3JIEKTPOKOHTAKTHble NaTuUHKH 


fe BelllecTBa Yepes yapHyto 
JIHY HW YCJIOBMe HEIpepbIBHOCTH Ha rpaHulle pasyesa Metal — uccuieqyemoe 
UIleCTBO, ITHM METOJOM BO3MOXKHO ONPeeJHTb aBseHHe H OObeM yapHoro 
‘aTHA TO U3MEPeCHHOMY 3HAYeHHIO CKOPOCTH YAapHOH BOJIHBI B HCCJIeyeMoM 
TepHasle, MaCCOBOH CKOpOCTH B MeTaJlie H ero yapHOH aquadarTe. 

B walllux ombitaX B KayecTBe MpOMeKYTOYHOrO MaTepHasia MeXKLy aKTHB- 
IM 3apAJOM HM HCCJIeEMyeMbIM BeLLeCTBOM HCIOJIb3OBaJIMCb MeHbIe IlacTHH- 
-TomuyyHol 5 mm. YaapHast afuaGaTa Meau 3aHMCTBOBaHa U3 paOorpi (*). 


TaOaunua 1 


TpotTua Texcoreu HutTpometan 


», 40° 6ap l, MM P, 10° 6ap l, MM P, 10° 6ap 1, MM 


139 8 {© 455 5 86 Hetieron. 


145 13 130 9 73 He yerou. 
-87 He yeTrou. | 98 23 54 He jeTou. 
70 He yerou. 78 He yetou. | 43 He netou. 


Vismepenue CKopocTH JBH2KeHHA CBOOOAHOM MOBEPXHOCTH MeTaJI/1a NOSBOMAeT 
DeJeIMTb MACCOBY10 CKOPOCTh 3a PPOHTOM yAapHOH BOJHEI, TAK KaK CKOPOCTb 
\OOLHOH MOBepXHOCTH, KaK MoKa3aHO B paOorax (**), paBHa yBOeHHOM Mac- 
30H cKopocTu. CkopocTb yapHoli BOJIHbI B HCCJIeYeMOM BelllecTBe H CKOPOCTb 
AKEHHA CBOOOHOH MOBepXHOCTH MeTaJla ONpeleANMCh 9JIeKTPOKOHTAKT- 
MM JlaTunKamu (cm. puc. 1), CHrHambl OT KOTOPHIX PerHCTPHPOBaJIHCb KaTOL- 
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HbIM ocuMIorpadom OK-15M (paspa6oran B Mucturyte xumuueckol pusnk 
AH CCCP). Stor mpu6op mo3sBouseT PperHCTPHPOBaTb UHTePBaJIbl BPCMeHH 

rounocrbio +5-107° cex. IIpu usmepeHuu cKOpocTH JBH2KeHHA CBOOOAHOK MK 
BePXHOCTH MeTaJJIa IEKTPOKOHTAKTHBIe JaTUHKU PaclosarasHcb Ha pasJIM4HBl 
PpacCTOAHUAX OT ero CBOOOZHOM MOBepXHOCTH. | 


IKceNMePpuHMeHTAIbLHNE pesyAbTaT Hb 


B paOote HcnovIb30BaJICA KPUcTaMuecKHH TreKcoreH C HavaJIbHOW TWO’ 
Hocrsto 1,80r/em?, MeKOKpucTauiMuecKul AMTOH TpoTHA HoTHOcTH 1,62 r/cm 
WM HATpOMeTaH. 

Buayane cbororpadupoBaHvem uccseqyeMbIX OOpasloB C OOKOBOK NoBepXHt 
cTH pu nomomu CP (ckopocrHoi doropeructpatop, paspa6oTanHpli B Ui 
cTuTyTe xuMuyecKkoh cbu3suKu AH CCCP) 6nino0 ycraHoBseHo, 4TO JeTOHAallA 
B HUX He BOSHHKaeT JO JaBsenu ~80-10°—100-10% arm. B 9Tux 9KcrepuMe! 


WeoOnmai a 2 


Ilapametpbl yapHou BOsHBI * 


: 125 V 12% V 
EMS uses 5 we = SMT is 5g 
cek cek ME w ceK cek Oe up 

Mexb TpoTug 

5,60 1,00 500 0,82 5,22 1,64 139 0,686 

0,34 0,87 445 0,841 4,93 1,44 115 0,740 

5,03 0,74 320 0,862 4,60 ‘les 447 87 0,747 

4,82 0,60 209 0,877 4,39 1,00 70 0,769 

4,64 0,51 Dia 0,893 4,20 , 0,84 57 0,800 

4,32 0,39 135 0,917 | 

INexicomielr Hutpometrau 

0,40 1,60 159 0,705 4,40 1,76 86 0,602 

0,22 1,40 1314 0,734 4,19 de oD ie 0,628 

4,74 1,16 98 Onza2 3,78 eee 04 0,667 

4,42 0,98 78 0,782 3,00 1,08 43 0,690 

4,30 0,83 64 0,807 DoW 0,90 30 0,730 
2,83 0,62 20 0,782 


% D — cKopoct yapHon BonHbl; u, P —maccoBas cKopocTb HM JaBseHue 3a 
@poHToM yyapHOK BomHEI; Vo u V -—yfeubHbIit OObeEM BeULeCTBa COOTBETCTBCHHO 
mo Mu nocie yapHoro cKaTHA, 


TaX JWIMHa OOpasiloB paBHusAsacb 50 MM, ajMametTp 20 mm. C yBesmueHuem Japa 
Hua P B yYapHOH BOJIHe, BXOAAMeH B uCCJIeLyeMbI OOpasell, NeTOHAalluA BO 
HuKaJla Ha paSJIMUHbIX paccTOAHUAX / OT NOBEPXHOCTH pa3syena MeTam — u 
culelyeMoe B3pbIBYaTOe B 

TaOauna 3 mecTBo (cM. Ta6s. 1). 37 

(bakT B3ajepxKKu Jerouauy 


Viccxeayenoe | Honaenue » | Aabacute.® | Ou. gana.»  MCHOMBSOBAICA MIA yBeM 
ae XUM. Nuke >Kyre abs. B Tw10- YeHHA M3SMepxAeMOrO HHTe} 


P, 10® 6ap P, 10° 6ap cxocTH Kyre Bawa aBJeHult 


Jl onpelenenua ck 


Texcoreu 592 390 4,52 pocTH yjlapHol BOJIHEI 1 
Tporua 326 210 1,55 BCX OlbiTaxX ObiJla BHIOpal 
Hurtpomeran 209 129 162 6a3a W3MepeHux 2—3 mI 


OKCHePHMeHTAJIbHbIe aHHE 
IIPHBeJeHbI B TaOw. 2. 
Ha ocHoBaHun NOJIYYEHHBIX Pe3YJIbTATOB ObIM NoMo6panbl IMmupuyeckt 
3aBMCHMOCTH CKOPOCTH yapHOM BOJIHbI OT MACCOBOH CKOpocTH AWA BCeX uccA 
QOBAHHEIX BSPbIBYATHIX BeLeCTB. OTH 3aBHCMMOCTH MpeycTaBJIeHbI Ha pXc. 
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HaJIMTHYeCKHE BbIPAKeHHA STHX 3aBHCUMOCTel CELyIONNe: 
Aa rexcorena D = (2,87 + 1,61u) xm/cex (1) 


)aBeWINBO B MHTepBasle LaBeHui oT 67 -10° yo 155-10° Gap); 
| 


aaa tpotTusa D = (2,934 1,41 wu) Kxm/cex (2) 
paBeIHBO B MHTepBasie JaBsenul or 60-10° yo 139-10° bap); 
Aula HuTpoMetaHa D = (2,00 + 1,38 u) km/cexk (3) 


paBeJIHMBO B HHTepBavJe AaBseHHl oT 20-10" no 86 -10° Gap). 
Ha puc. 3 mpefcTaBsreHbl 3a- 

MMOCTH JlaBleHuan P 3a dpon- % 5 

/ylapHoli BomHn oT oTHocu- 2% 592 10"bap 

bHOrO yjesbHOrO OObema V/V). 
OKCTpanoJAUHA  NOJTYYeHHbIX 
(BbIX T}OroHHO Ha OCHOBe 3a- 


‘M/CeK 


G5 10 45 Km/cer 


a 


Puce. 2 


2. 3aBUCHMOCTH CKOpOCcTH yapHOl BOHbI OT MaccOoBOH cKopocTn J — jWIA rekcoreHa, 
2— WIA TpoTHa, 5 — [IA HATpoMeTaHa. TOUKH — SKCIePHMeHTaJIbuble 3HAeHHA 


3. Sapucumoctb P or V/V): 1 — ua rekcorena, 2— JA TpoTusa, 3 — JIA HYTpoMeTaHa. 

‘H — SKCIePpHMeHTaJIbuble 3HaueHHA. IlyHKTHPOM MOKasaHa SKCTPanOAWMA NMOJLYYeHHBIX 

pix Tyoronvo. Orpesku Kkpuppix Ja u Jb — nanubie M. A. Bacuapesa, JI. B. Banamosa 
u JI. H. Moxpoycosa 


amocteit (1), (2) u (3) go mepeceyenua c npamoH Muxesbcona 


2 2 1 
iene eae 

NOSBOJIACT OICHHTb aBJIeHve B XHMHMYECKOM IIHKe J[e€TOHAIlMOHHOM BOVJIHbI 

puc. 3), a Takx%Ke OTHOWeHve aBJIeHHA B XHMUYCKOM MKKe K JaBJIeHHIO B 
ckocTH )Kyre*. Srv OTHOWEHHA, IPHBeLeHHble B TAO. 3, OKasasIMCb AIA BCeXx 
; ACCJIELYCMBIX B3PbIBYATHIX BelllecTB OM3KHMU K 1,5. 
SoIbIOM WMHTepec MpescTaBsIAeT CpaBHeHHe MOJYYeHHbIX B AaHHOH padoTe 
BbIX JIMHAMHYeCKOM C2KUMAEMOCTH BEECTB C KPHBbIMH, NOJTYYeHHBIMH B pe- 
Tate ctaTuyeckoro cxaTusa. Jianupie M. AH. Bacuabespa, J. B. Bana- 
au JI. H. Moxpoycosa mo u30TepMHYeCKOMy CTaTHYeCKOMY Cc2KAaTHIO Tpo- 
1 H rekcoreHa H300paxKeHbl Ha pc. 3. Kak BuO 43 rpaduka, JanHbie No 


* Tlapametpbl ujeanbuoli JeTOHAaNMH B NocKocTH PKyre WA BCeX HCCJ€AOBAHHBIX BeULeCTB 
CTBOBaHbI H3 padorTel (°). 
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H30TeEPMH4ecKoH HW JMHaMHYeCKOH CKHMAeMOCTH reKcoreHa 61H3KH, a JIA 
THJIa PaCxOMKeHHe TUX KPHBbIX IIPeBbIMIaeT OwwHOKYy onbiTa. ITo O3HaUaeT. 
NpH WHHAMAYeCKOM CKaTHH HarpeB reKCOreHa MeHbille, 4eM HarpeB TPOT 


Hucrutyt xumuueckoH u3uKu Tlocrynua 
Akayemuu nayK CCCP 9 XII 195: 


UMTHPOBAHHAA JIMTEPATYPA 


Tiryamep, K. K.Kpynuuxkos uw gp., KSTO, 34, B. 4, 886 d 
sh, R. H.Christi an, Phys. Rev., 97, Ne 6, 1544(1955). 4 A. H. D 
MHH, II. ®. I1oxua, JJAH, 127, Ne 6 (1959). 5 9. B. Seb ROB U4, A. C.ekK 
maneeu, Teopua yetonanuu, M., 1955. § A. H. Tpemuu, Il. O. Ilox wa, 
128 Ne 5 (1958). 


ijl. B. Anpruryaep, K. K. Kpynuuxos 4 Ap., KOTO, 34, B. 4, 874 (1 
B b 
l 
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Aoxnzagp Akayemun nayr CCCP 
1960. Tom 131, Ni 4 


PH3SHKA 


M. C. JIMBIDHL 


OB OJHOW MATEMATHYECKON 3AJAYE, CBASAHHOM 
C TEOPHEM NPOOJIbHO NOJIAPH3OBAHHbIX YACTHIL 


(ITpedcmaeaexo axademuxom H. H. Boeoaroboeoim 144 XII 1959) 


Ey 
1. Onepatop SHepruH cBoOosHOrO dIeKTpoHa H = ap + m8 (c = 1) uMeer 
3ayaHHOrO 3HayeHHA MMIyJIbCa p JBYKpaTHO BbIpO%KMeHHble COOCTBeHHBIe 
weHnut E=—+Vm?-+ p? (m—macca dneKTpowa), npHyem coOcTBeHHEIe 


KuMH dy (¢—=-+1) snextpona (E=V m?-+ p2) moryT O6pITb BbIOpaHbl 
, 4TOOLI MpoeKUHA CNHHA Ha HallpaBenne JBuoKeHUA 


ee ee aN moan or 
pre tee (u=41 3=(" 3)) 


la ompefesieHHoe 3HayeHve. Coctosuvem >, H b_,; OTBeYaIOT NOMApPH3alHH 
IBHXKCHHIO IpOTHB Hero. AHaJIOrHYHbIMH CBOHCTBAMH OOJlaqaeT TMO3HTPOH. 
B nmocuieqHHe rofbl BHHMaHHe @u3HKOB (') OblIO MpHBJedeHO K TeopHH 

—> 


JObHO T0ApH30BaHHOrO HeliTpHHO. Onepatop asHeprun HeHTpHHo H = sp 
eT JIA 3afaHHOro p HeBbIPOKAeHHbIe ypopHu E = + Pp, npwyeM HeliTpHHO 
ajlaeT OHO onpefeteHHoH nonapusannel. Ilomapusauun aHTHHeHTpHHO 
CliTpHHO MpOTHBONOOXKHbI. SaMeTHM, YTO OMepaTOp SHEPrHH BIeKTPOHA 
KHO TIpeMcTaBuTb B Buse 


H = op x (1 4) + ml x (9-4), 


KpecTOM O603HaueHO NpoHnsBejeHHe. 

B cBxa3H C STHM MpefcTaBsseT HHTepec TOCTpoeHHe OMepaTopa, yoBue- 
pAOllero CJIeLyIOUHM yCJIOBHsAM: 

I. Onepatop H npefctaBuM B BUe 


H=opx A+ml x B, (1) 


A u B—Huekotopple SPpMHTOBbI MaTpHitbl, a / —eMHNYHaA MaTpHua 
) mopsyKa. 

IJ. Jina 3saqaHHoro 3HayeHHaA uMMybca p onepatop H umeer jBa coo- 
SHHbIX 3HAYeCHHA E=4+Vm + p’, TIpHyeM STH 3HAYeHHA HEBBIPO X- 
H bi. 

III. Co6crsenupie dbyHkuuu ¢. onepatopa H saBasioTcA OMHOBpeMeHHO 
CTBCHHBIMH (pyYHKILMAMM TIpOeKUHH ONepaTopa CNMHa Ha HallpaB/leHHe HM- 
Ibca, TIpHyeM 


=P be =+42, (2) 


peo J, a J—eMHMyHad MaTpHila NpocTpaHcTBa, B KOTOPOM JleH- 
yioT onepatoppr A u B. 
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Yenosua II, II spipaxator mpofombuylo NOJApMsallWto YacTHil Mai 
ae 


. Jia nowyyeHuaA raMuJIbTOHHaHa, YAOBJETBOPAIOULerO YCJOBHAM [ — 
MbI peri onlepaTop H = pJ,-+mT,rne 


(C00 «cen OV: oO <0 Oe 
One ee Vee, tig 0) 0" 
10 (cio eee ae eon 


0 O33 O Benes 
B cratbe (2) ObuIo MoKasaHO, ¥To pH p>O onepatop H uMeer ef 
CTBEHHOe CPPCC OS uucnio E=Vm?+ p?, a mpa p<0O co6crseul 


yucuno E=—V m+ p?. Uckomp onepatop H onpeenmaeg 
paBeHCTBOM 


Hesap ¥ MISE 


Haiiyem co6cTBenHbie yucsa onepatopa (4). CootHomenue Hp = Ed, | 
co 


ilar 6 (> Uiun < 2 — 39JIEMe€HT, KOMNOHEHTAMH KOTOPOrO ABJIAEO’ 
n=0 
CNMHOpb! Up, (n = 0, 1, 2,...), paBHOCUbHO CHcTeMe ypaBHeHHi 


a m 
ope, ryt "Uo, 
m m 
—— 1! = Vy IE > hs, 
V2 Lae 2 1? 


sd (Pert sw Sty ol wes be) 
ea o6e vacTH ypaBHeHuu CJIeBa Ha CIMHOP us » YHOBJIETBOP AOU 
YCJIOBHIO Wl’, “op = pu’, , NOJYYAM 
Ese eenee B, 
p 0 Ve i | 0 
V2 ee as == Ish Z Gas 
> Gor ee) ee 


Ec §& 0, TO, B COOTBETCTBHN C pesybTaTaMH cTaTb (*), co6cTBeHE 
* 
3HaueHHe E = V m?-+ p?. Ecam xe &, =0, To Ny = UR Uy 7-0, roe u_ 


CNHHOP, YOBJeTBOPAIOUIMH YyCJOBHIO Ww. ‘T= =—pu_. B camom Jeae, 
Go = No = 9 caenyer uy = 0, To, cormacHo (5), MpHBOAUT K TPHBHAabHO 
pelieHuio Uup=O0 (n>0). Tpu YMHOXKeHHH ypaBHeHHl (5) cepa Ha 
4WHCJIO p 3aMeHHTCH Ha —p MW, cCweMopaTewbHO, coOcTBeHHOe 4K 
E = —V m+ p?. ‘ 

JlerkO BUfeTb, YTO COOCTBeEHHbI€ BeKTOpbl onepatopa H wumMewor B 


Os = fives}, Te, oh, == yee =V2 (= 


(E=Vm + p? p°’). Tpe6opanne III yaopnerpopsetca, Tak Kak rm dy 


a co 
fe} fet 
=—- ae hay me meet oad eres 
‘2 a + ps 
Mutepecuo OTMEeTHTb, UTO TipH JOBOJIbHO IUMpOKHX TpeTNOJIOKeHL 
> 


onepaTop opxXJ,+ml xT aABAKeTCA eRUYHCTBEHHHM—C 7 
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cTbIO WO YHHTAapHOH 9KBUBaJIeHTHOCTH —OTepaTOPOM, yROBJMeTBO- 
(oukHM ycmoBuaM I—III. B camom jee, ecu HeKOTOpHIit onepaTop 
yhosnetaopset ycuoBpuim I—III wu py = {tp} —co6cTBeHHbI aeMeHT, 


seualollMii coOcTBeHHOMy uucny E=Vm?-—_ p2, to, B CHJIy yCJIOBHA 


Un = PUn, CUMHOPbI Un UMEWT BU Un = UE, (n >0), rae & — HeKoTOpHle 
ela. Ypapuenve Hh, = Ed’. nepenumerca Bp Buse 


pAé + mBE = E . A (= (2 GO 


ceqoBatembHo, E = V m? + p* —co6cTBeHHoe uvco0 onepatopa mB + pA 
>0). Apyrux coOcTBeHHbIX 4HCeM 3ZTOT OTepaTOp He MOXKeT HMeTb, TAK 
K 3 paBeHcTBa pA a? qt! 2a ET ee (E’=£ E) cnenopano 6b, ato $’ = 
{u48,} — COOCTBeHHbIi 9/leMeHT omepatopa H, orseuaionlut sHauenuio E’ = 
V m? + p?. Bosmoxnocth E’ = —Vm?-+ p? ucxmovena, Tak Kak d’ He 


> 
2) 
OBJIETBOPAeT YCJIOBHIO oe = —4’. Bpa6ore (7) 6pluIo MoKa3aHoO, 4TO ecsM 


—BOIHe HelpepbIBHbI, a 6B — Npou3BoubHbI OrpaHHYeHHbIli IPMHTOB 
epaTop, mpuyem pA-+ mB oOnafaeT yKa3aHHbIM BbIIe CMHCTBEHHbIM CO6- 
3CHHBIM YHCJIOM IA Bcex p > 0, TO cylecTByeT YHHTapHoe npeobpa30BaHnHe, 
MBO,Alee O(HOBpemeHvO A vu B Kk BuAy A=J,, B=T. 

es 
3. Uersrpe coOcTBeHHEIx (byHKUMM onepatopa Jlupaka ap+ m8 mpu 3a- 
HHOM 3HAYeCHHH p OOpasylOT MOMHYIO CHCTeEMY COCTOAHHH B COOTBETCTBYIO- 

as 

M lIpoctpaucTBe. B caryyae onepatopa op x J, + mI x T wpa cTallMonap- 
X cocTosHHA )., OUEBUAHO, He OOpa3sylOT NOJIHOM CHCTeMbI B OeCKOHe4HO- 
DHOM IIpOCTpaHCTBe 9JIeEMeHTOB Ba {Un}n--o- Mo2KHO mNoKa3aTb (?), TO, 


OMe COOCTBEHELIX uncen E = + V m?-+ p®, AA KOTOPHIX BBIMOHeHO yc.0- 

lee) 

* wv o 

z s UUn < oo onepaTop (4) uMeeT (UKCHPOBaHHbIM HeNpepbIBHbIM CHeKTP, 
n=0 
sMaylaiouju c cerMeHTOM —m<E<m. Jlw6OonbitHoe dbu3sn4ueckoe, UCTO- 
BaHMe CBOMCTB OnepaTopa (4) Oblio npeqiowxeno M. M. Aanpnepnupm (*). 
Haiizem elle BbIpaxkeHve Aa TOKa j B cayuae ypaBHenua []penunrepa 


io? — —isy x Jp + mI x TH 


MepaTopom sHeprun (4). Ilocae HecI02%KHEIX Mpec6pasoBaHHl OyeM HMeTb 
d * . * ae 
a \¢odo = —laiv(g s x Jyh) do, 
V 


Vv 
cya culeqyeT ypaBHeHue uHempeppipnoctu op/dt-+divj=—0, rhe p= 
[ee) 
xe 

>} U, Un — WJIOTHOCTh YaCTHU, a j = Uo) — TOK. TakuM oOpa30M, TOK j 
1=0 

UCHT TOJIbKO OT HYJIeBOH KOMMOHCHTH! Uy HW B JIKOOOM COCTOAHMH, MWA KO- 
Oro Uy = 0, ToK j = 0. HerpyyHo mpopepuTb, 4TO B CTalMOHaPHOM COCTO- 


= (Ep = (E—p\? . 
mde = (u4, V2 (“= ) ay V2( = P) Uys) TOK j= 7 wyuy, a 


BHOCTh 9 — ups WY, CJIeMOBATeJIbHO, BbITIOJIHCHO COOTHOIMeCHHE h= 


- 0 = Vp, XapakTepHoe [WIA YaCTHIL, ABHXKYWIHXCA CO CKOPOCTbWO V. Aua- 


HUHO B COCTOAHHH ~_ uMeeM j = — Vp. 3 
Vicnomb3ya onepatop (4), MoxkHO TocTpouTb onepatop H HecKosbKO Ooviee 
lero Buja 
H=(?E Ss) (u=Vimi—m, m,>m:>0), (7) 
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~ 


rae H—onepatop (4), B KOTOpomM m= m,. Onepatop H jevcTByeT B Mmps 

CTpaHCTBe Nap 3JIeEMeCHTOB ce M IIpH 3afaHHOM HMIlyibce p uMeeT 4 cot 
2 

CTBCHHBIX 3Ha4UeCHHA, KOTOPbIe OMpeevIAIOTCA paBeHCTBaMH 


E =) micplcobam tape (8 


(7 8) (3) = 2 (f) > 


2Hd, + vb. = E+, 
Udy =E.- de, 


oTKy a Hy=3(E—5)d,. Tak Kak ~,=£0, To, B cuy cBokcTBa II onep: 


B caMom jee, ecJI 


TO 


2 23S 
Topa H, umeem 5 (E —=) = +V me + p*u, cCJieloBaTembHO, E  ompen 


JIAeTCA paBeHcTBamu (8). CooTBeTCTBYIOWHe COOCTBEHHbIC BeEKTOPbI HMECIOT BE 


h1 
By. Vs ‘ 
(» Ws ( 


KakbIi ypoBeHb (8) HeBbIPO*KMeH, a COOCTBeHHbIe BeKTOpbI (9) OAH 
> 
2P 9 
> 
BPeMeHHO ABJIAIOTCA H COOCTBEHHEIMH BEKTOPaMH NpoeKUHu ° xp} onep 


p 
TOp-cnHHa Ha HallpaBsleHHe umnybca. Mbl MO%KeM HCTOJKOBaTb COOCTBe 
HbIe (PyHKUHH (9) Kak cTalMOHapHble COCTOAHHA JByX “aCTHIL — aHTHUACTI 
MaCCbI /M, HM M2, ABU2KeHWe KOTOPbIX OTHeCeHO K CHCTeMe KOOPJHHAaT, CB 
3aHHOM C WeHTpOM Macc STHX YacTHY. C Tako TOUKH 3peHHA MOXHO Toso 
HK paHee paccMoTpeHHOMy onepaTopy H, KoToppili nonyuaerca us H my 
ily = mM, =1/_ m uM 3amMeHe p Ha 1/, p. 
Ypaspuenne LI penunrepa 


i = (ep x Jg-+ mI xT) 


MHBapHaHTHO OTHOCHTeCJIbBHO TOBOPOTOB CHCTeMBI KOOPAHHAT BOKPyr WeHT) 
Macc. IIpu OTpa*KeHHH UMNYJIbC p 3aMeHHeETCA Ha —p H, Kak JerkKO BUeT 
WaCTHUbl 83AMCHAIOTCH AHTHUAaACTHILAMH. 


OrMeTHM TakxKe, 4TO onepatop H uMeeT (buKcHpoBaHHbii HenpepbIBHI 
CNeKTP, 3aNOJHAIOWHH MHTepBabl Mm, + mM, >E > m,— me, —(m, + Mg) 
QE<m,z— Mm, M coorBercTByioujHH CBAZAHHBIM COCTOAHHAM CHCTeMbI JIB 
YaCTHIL C MaCCaMH fy, MHz | 


aa 0) a 
YpapuHenue i 3, —/7h ommcbBaeT cTOJIKHOBeHHA YacTH, c Macca 


My, Mz (i, > Mz) OTHOCHTebHO CHCTeMBI KOOPpAHHAT, CBASAHHOH C WeHTp 
Macc 93THX YacTHI. 
Tlocrynusto 
11 XII 1959 
UWMTHPOBAHHAA JIMNTEPATYPA 


1A. A.CMopoguucekuihi, Yci. us. Hayk, 67, 8. 1 (1959). 2M. C. Iusume 
AH, 97, NeNe 3 n 4 (1954). 3M. M. Anbne puu, JAH, 125, N 6 (1959). 
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Horzaygn Akagemun nayxr CCCP 
1960. Tom 131, Ne 4 


PHSHKA 


H. A. YPYCOBCKUH 


JIMMPAKILUA 3BYKA HA NEPHOAM4ECKM HEPOBHOM 
MH HEOJAHOPOJHOM MOBEPXHOCTH 


(1 pedcmasneno akademuxom H. H. Andpeesoim 26 XI 1959) 


| 


_ PaccMaTpupaetca MocKad 3afaua O AuppakuuH 3ByKa Ha Mepnomuyecku 
epOBHOM H HeOJHOPOAHOM NOBepXHOCTH C 3afaHHOM HOpMasbHOH akycTuye- 
KOH EpoBowuMocthw. Mcxoqa u3 MHTerpasIbHOTO ypaBHeHuA WIA akycTuue- 
KOrO JaBJIeHHA p Ha oBepxHoctH (+), mpeycTaBsaswoulero CcoOoH uyacTHbili 
myual dopmysb [puna, u coxpanaa oOo3Hayenua (1), TMomyyaem faa mpe- 
OpasopaHua Dypbe OT P KOHEYHOPa3HOCTHOe ypaBHeHHe 
-+0o 
F (u) = 211 (u) + Dy %m (uw) F (w+ mq), (1) 
m=—Cco 
me 
q ee (1) 
k ; ’ 1S (J ta , 
Om (u)= end \ ers pl i[€(x +7) —O(x) — 0’ (x)] + 
0 — 
HY kr 7 (x) \ de: 2), 
aie 0 ( ) ity (x) ( ) 
mech d = 2x/q—nepnox pemetku; r= Vt? -+ [C(x + t)—C(x)]}?. Tono- 
‘UM Jlaee, uTO C(x) — veTHIPexKHI Anipepenuupyemaa PyHKuHA, H(xX) Ky- 
OUHO HeMpepbIBHa MH UMeeT B TOUKAX HeIPePbIBHOCTH OJHOCTOPOHHHe NMpoH3- 
omHbIe. PetieHve ypaBHeHua (1) umem B Buse 


211 (u + nq) X,, (u + nq) 
BOS Qieyiam winaar oe 


n=—0o 
Orctoma NosyyaemM OecKOHeUHy!0 CHCTeMY JIHHCHHbIX ypaBHeHHH Ja X,(u) 
CGO) re ae) Mee On (3): 


ne 8o = ac On = 0 Tipu (Ge ally (G5 n(u) —— 0, Cr m ()=On—m (u ie 1G}/[%o (u ive 


-nq)— 1] upw m=~n. 
IIpu uccnefopanun KospduuveHTOB cucTeMbI (3) yOOHO BbI,eNUTh ns 
YHKUHM Om (Ww) COfepKaliiveca B Heli ocoOeHHocTH. MoxHO NoKa3aTb, 4YTO- 


m(U) = a) (u) + a) (u), roe ) 
a (2) = itm [(mqu/V ku) + Vee (w+ mq? —Ve— wy + 

d 
+ kijm/V Rw; Cm = a \ C(x)eme ai ex: 


0 


d : 
tim = 2 | tq (wine (alerimerds; Re,ImV P= > 0, 
0 


a?) (w) spipasutca (bopmynoH (2), ecm B Heli saMeHUTD HY (kr)/r x 
(kr) coorsetcrsenHo pasxnoctamu [H{” (kr)/r] — [Hy (k|z))/|t|] w 
804, 


HW (kr) — HS? (k| 2 |). @ynKunn a) (uw) BCIORY HelpepbIBHbI M CTpeMsATCH 1 
HyJO KaK pH uw—>+oo, Tak MH MpH m—>-+oo. Vnrerpupya mo uacran 
cooTBeTCTBYIOIlee UCIO pas BbIpaxenve in a? mM MarkopHpyaA mMoJyuato 


UlHeCA TIpH 3TOM UMHTerpabl, HeTpyMHO oKasaTb, 4TO ycmoBue Koxé 
> Cn, m(u)|? < co BbITIOJIHeHO BCIOLy, KpoMe 3HayeHH u = +k + nq Mp 


F 


nm, Mm aA 
= 0 *. Cnegopatenbuo (7), Aaa Beex u (kpoMe u= +k +1nq pu y= 9, 
pemlenue cucTempr (3) uMeeT BUA 


Xin (u) = Mm (u)/A (u), (4) 


roe A(u)—onpefesutetb cuctempl **, A, (uw) — anreOpanyeckoe JOMOMHeEHHE 
gmementa Co, m(u). A(u) u Am(u) MoryT ObITb BbIUHCJIEHbI C 2KesaeMOu cTe- 
II€HbIO TOUHOCTH MeTOROM pedykuuu (7). Jlerko 3aMeTHTb MePpHOAMUHOCTE 
ompenesmutesa cuctempl: A(u + q) = A(u). 

TIpu y=0 un u-+k-+nqg no kpatnewt Mepe HeKOTOpbIe 3JIEMeHTHI 
Cn, m(u), pactouioxKeHHble 10 n-H cTpoke ompeyemuTena A(u), CTPpeMATCA K 
OeCKOHeYHOCTH, TaK 4YTO, BOOOMe ToBopa ***,|A(u)|—>0oo. IIpu aTom u 
|Am(u)|—> co, eCJIM TOUbKO He BCe 9JIEMEHTbI CHCTeMbI, OOpalilatoujvecsa B Oec- 
KOHEYHOCTb, MpHHaiexKaT K WeHTpasIbHOH cTpoKe, He BxojameH B A, (U). 
B 9sTom cuyyuae (4) Maer pa3pemmmmylo HeompewemeHHOcTb THIMa oo/oo. Jlen- 
CTBHTebHO, s3ameyaa, uTo V1 —(u/k)2o%m (u)—> Ym Kimgn pu u—-+k, 
NOMHOXKUM UYHCIMTeb uM 3HaMeHaTemb B (4) Ha V1 —[(u—nq)/k]?, ymuHo- 
2KaAl Ha 9TOT MHOXKUTeIb QICMCHTbI CTPOK HOMepa 7 B ONpeyenuTenax A (u) 
u A,»(u). IIpH stom, ecnn 2k=-Nq, roe N—wenoe, nowyyaempre mpou3- 
BeeHHA OCTaIOTCH KOHeCUHbIMU H UpH u=ng+k. IIpu 2k =Nq, Korma Ha 
WWwiMHe TepHoja ykJiaplBaeTca Wesoe YuCNIO NMOMyBOMH, B OeCKOHeYHOCTh 06- 
pallarorcaA cpa3y Be CTPpOKH B ONpedeMuTeAx, U MIA pacKpbITHA Heompeje- 
JI@HHOCTH pH u—-ng+k onpemenutenw cmeqyeT MHOXKHTb Ha 
V 1 —[(u—ng)/kP? V1—[(u—ng=Nq)/k>?. Taxum o6pa3om, Bo Bcex 
TepeCUMCJICHHBIX Cyyuaax (4) Maer peulenue cuctempr (3) ****, OueBugHo, 
X m(u)—> om KAK pH u—>+ oo, TaK HM pH m—>+oo. 

BpipaxkeHve JIA 3BYKOBOrO JaBJIeHHA Ha OTparKatouleH MoBepXHOCTH M0- 
AYUuM B BHfle OOpaTHoro mpeoOpa3soBanua Wypbe dbyuKynu F(u). Tak 
HampuMep, B Clyyae NalaiouleH MOCKOM BOJHbI Bua p; = expi (ROX — k9Z) 


pix, C (x)] =2 ma Xm—n (== kr) Ch (R2) {1/[1 oe Oa (ea R")]} eile , (5) 


d 
re k® = ko + nq, Cy(x) = -- [ether no aie 

0 
lone sBykoBoro JlaBeHMA OTPaxKeHHbIX OT NOBepXHOCTH BOMH p;-(X, Z) 


BbIpasHM 10 dbopmyve ‘puna yepes HaliqeHHble sHauenua p(x, C). Orpannuu- 
Bax paccMoTpeHHe cilyyaem Z > maxC(x), noryuuM 


41 C i(nyX+% 
pr(x, ZL) = we », \ REE 2)C., (xz) 


—oo 


R 


Dy (x) dee, (6) 


Re 


* Cryyal paBeHcTBa HymIO 3HaMeHaTeNA B BLIPaKeHuH Las Ch, m (4), ITO, KaK MOXKHO 
MOKa3aTb, COOTBETCTBYeT OeCKOHeYHOM MMOTHOCTH NOTOKa DHeprHu, BbITeKalOeroO U3 OTDPa- 
*KAalOWleH MOBEPXHOCTH MIpH MaeHHM Ha Hee NJOCKOH BOJHI, MCKOYAeM 43 paccMOTpeHua. 

KK 

** MoxHo joKasatb, uto A (u)5£0. Brpouem, qa MoBepxHOcTH c JoOcTaTOuHO noOmOruMu 


HePOBHOCTAMH H MaJIbIMM HEOJHOPOAHOCTAMH, KOrfa cucTema (3) BOuHe perynapHa, 3TO 
OueBU HO. 


“** VickmioueHve cocTaBasioT cayyan Nm = ime, pH Bcex m. 


“*** EcaH CTPyKTYpa MOBepXHOCTH TakoBa, TO KOSbuUMeHTHI Cay Ny, OTMMYHEI OT HYIA 


JMU TPH He4eTHBIX 3HAYCHHAX 1, TO Oy, (U) =O. 
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Pe Dy (— xx) = (x/k) F (x2) + Di Liman (4/k) + qm] Fett”), xt = x, +g, 


Kk, = VR) IG ht, =). 


Herpyauo nonyuuTp omenky C, (x) = 5, —ixt, +6, |e |< %°62/2, rne C?— 
CpeqHekBapaTuunoe s3HaveHve (pynkuuu C(x). Orciona cienyer, TO 
[Cn (%z)R/xz|—> co pH x—>+hk, n=0. Ognaxo @,(xx) mpH atom o6pa- 
ulaeTcd B HYJIb HU MTNOAMIHTerpasbHad (PyHkKUMA OcTaeTcH KOHeUHOH. Tak, 
Nonmarad B (1) w=, MW rpynnupys yen, cofepxautue k/x,, umeem 


Dy (— x) Bx = QF (xx) — 21 (xx) — D} [in (x — x2) + (2) (x,)] F (xm), 


m 


e x? — i ae - 
i z= VP — (a). 

B cnyuae naarouleli n0cKoH BowHbI (6) CBOANTCH B CyMMe OpsrroBcKUXx 
CHEKTPOB (OAHOPOAHHIX WH HeEOAHOPOAHbIX) 


F if if k 
pr(X, Z)= Dihtth!) Sy G3 (e) On, i, 
L n a 


rye 
bn, >= Dy Cs (#9) [1 — oto (— B8)1 | (RE / &) Xs (— BS) + 


+3 (im = tgnk! /k) X1—n—m—s (— be]. 


PackpbiBas cofepxkamyloca 3fecb HeompeyemeHHocTs Tuna 0/0, nomyyaem 


(k/R!) bo, 1 = — Cr (k8) + >} Cy (29) [1 — a9 (— Re)? {2X1 (— 8) — 
— Dit (R-™ — 2) + of (— 1 Xi-m—s (— bs). 


OTMeTHM HEKOTOPble CIEACTBHA NOJYYCHHBIX Pe3yJIbTaTOB: 

1) Ecau nmagaroulaa mocKkad BOJIHa pacnpocTpaHsAeTcA BOJb NOBepXHOcTH 
(k2 = 0), TO NomHOe Mone p Bcioxy paBHo Hysto. JlelicrauTenbHo, mpapas 

0 

qacTb (5) OOpataetca B HYIb BCHyyae kz, = 0, Tak kak IPH %o == 0 
Oy (+k)| = co, a pu y=—O0, Kak nerKo BugeTb u3 (4), Xm(Hk) =0 ana 
BCEX M1. 

2) IIpu y =O u 2k=-=-Nq umeem 


Xm (mq +k) = Em + 2) || g#C—n.o(E &) + es|, 


“ne § =n tingln; &s O3HaYaeT CyMMy MpOusBexeHHH HefMaroHasbHbIXx 
<Os(UuUHeHTOB cHcTeMbI (3), COCTOAIMX He MeHee YeM H3 S$ CO- 
wHoxuTeneh. Econ M = max(| yl, |ngon|)—9, To e;—>0 He mefneHHee, 
rem Ms. Kpome toro, c TOUHOCTbIO JO CvlaraeMbIxX Tops#yika M? ywmeem 


Ono (ER) — a (Lk — ng) = —Vkig &/V + 2n—n?q/k. Cneposa- 
eJIbHO (lO KpaiiHeiH Mepe JA RocTaTOUHO NOJorux Mu OAHOpomHEIx (M <1) 
lopepxuocteli), |Xm(mgtk)|s1, ecu TompKo |&| He CIMIIKOM MaJbI 10 
pasHenuio c max|é; |. Hanpumep, faa 2%ecTKOH moBepxHocTuH (7 (x) = 0) 


Xm (ng =k) = 


a Aa : Sy Se 

~timin {V gk d) n%nbn (1 / VE 2a — mrqik)+ (1] VF 2n—nPGieyiy 
n=l 

C mpyro# croponsl, ecm Ma MaaolleH MIOCKOH BOMHE NO10%xKMM 

? =k— mq, TO CKOb3ALIM BLOJIb MOBePXHOCTH CI€KTP m-ro HOMepa HMeeT 

MIHTYLy, paBHyio Am =2Xm(mq—k)+O(1). Orcioga BuAHO, 4TO 
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AMIWIMTY bl CKOJIbSALLHX CIEKTPOB MOryT JOCTHTaTb CPpaBHUTeJIbHO OOsJIbLUAX 
3HaueHnli *. Sto. sBleHwve MoxKeT HaOm0LaTbca UpH m060M q/k, NpHyeM OHO 
BbIPaxKCHO HECKOJIbKO MeHee pesko, ecu Nq = 2k, 3aTO Np STOM NOABAACTCA 
cpasy Ba CKOMb3sIHX ciekTpa. OveBHTHO TaK2Ke, YTO 9TO ABJICHHE CBOHCT- 
BeHHO KaK HepOBHOM, TaK HM, BOOOUe FOBOPA, MIOCKOHK NepHoMyecKH HeOl- 
HOPOMHOH MOBepXHOCTH. 

TIpu j7 =0 |Am| BospactaeT c yBeMYeHHeM CTeNeHM NOOrOcTH MH OAHO- 
POJHOCTH MOBEPpXHOCTH HW MO2KeT MOBBICHTb sO00e 3afaHHoe 3HaueHHe, MpH 
0<|%|<1c yMenpmenvem M |Am| cHauama BospactaeT, MocTHrait MaKCH~- 


MambHoro 3hayenua (nopayka V q/(ky)), a 3aTeM CTpeMUTCA K HyZJIlO. 
OueBuaHO, Noe HPparnpoBaHHbIX BOJIH P, MOXKHO TPaKTOBaTb KaK pe- 
3yIbTaT MHTepepeHUMH pacces#HHBIX OT KaxkAOH aueHKH BOMH (Cc YYeTOM UX 
Wudpakunu Ha OCTaIbHBIX sA¥eHKax NoBepxHocTH). IIpH SsTOM BKa KaKOu 
auelkH B pe3yJIbTUpylouiee Nome p, MOCTaTOUHO fjasleKO OT TOBepxXHOCTH 
MOXKHO OXapakTepH30BaTb HeKOTOPOM xXapakTepHicTHKOM HampaBsenHocTH ¢ (4) 
paccesHHBIX BOnH; 98—yrou paccesHud. MoxHo moKasaTb, 4TO Ap = 


a ee 9 (8,) cos 9) /cos 8,, rye © —OTHOCHTeIbHad JOA JHeEpruu, Morvio- 


IaeMaa ToBepxHocTHIO, A, — aMmsuTya n-ro cmektTpa, §, = arc sin (Ry/k); 
yCuIOBHe HOpMupoBKH JA (8) BEIGpaHo B Buse Le (8,) > (8,) cos 99/cos 8,—= I 
(cyMMHpoBaHve MO BCeM fl, JIA KOTOpEIX 9, BellecTBeHHbI). MHOXKUTEeJb 
cos 9)/cos 8, HeorpaHuyeHHO Bospactaet upH |9,|—7/2, a o(9,) 0, Tak Kak 
CKOJIb3AIMe TOA MaJbIMH yrvlaMH K MOBepXHOCTH NepBHYHO paccedAHHble 
BOJIHbI paCCeHBalOTCA HEPpOBHOCTAMH HM HeOJHOPOAHOCTAMH pellleTKH MO ApyruM 
HallpaBJICHHAM, HW IIPHTOM TEM HHTeCHCHBHee, YEM MEHbINe yrOJl CKOJIbKeHHA. 
IIpu stom oTHomeHve ¢ (9,)/cos 9, ocTaeTca KOHeYHBIM. C yMeHbIeHHeM | Yo | 
WM YBeJIMYeHHeM CTeleHH TMoorocTH HM OMHOPOAHOCTH MOBepXHOCTH CTeMeHb 
3aTYXaHHA Me€pBHYHbIX BOJIH, paCCeAHHbIX KaXKJOM AYeHKOH MO MaJIbIMu yr- 
JIaMW CKOJIb2KeHHA, yMeHbiuaeTca. IIpH STOM pOJIb «POKycupyrollero» MHOKH- 
TeJIA COS §9/cos 8, Mo2xeT CTaTb JOMHHMPylOleH, TO IpHBeseT K BO3PAaCTAaHHIO: 
aMILIHTY, CKOJIb3ANJHX cneKTpoB. Ecim He yyecTb aKyCTHY¥eCKOrO B3aHMOjel- 
CTBHA COCeMHHX AYeeK, H CJIeEAOBATeEJIbHO MpeHeOpeub 3aTyXaHHEM CKOJIb3ALILUX 
BMOJIb MOBepXHOCTH BOJIH, TO, BOOOWe roBopa, NomyyuM o(+7/2)0, u B 
paccMaTpHBaeMOM TIpHOJIMKeHHH AMIIMTYIbI CKOJIb3AULHX CMeKTpOB CTaHyT 
OeCKOHEYHBIMH Kak B (4). C 9TOH TOUKH 3peHHA POJIb MHOFOKpaTHBIX OTparKe-~ 
HHH CBOAHTCH K YMeHbINeHHIO aMIJIHTY CKOJIb3ALJMX CI€KTPOB JO KOHeYHbIX 
3HayeHHH TyTeM «MepeKayKH) SHEprHH CKOJIb3AIHX BOJH B Op93rroBcKHe: 
CIeKTpbl Apyrux Halpassenui. C pyro TOUKH 3peHuA yBemH¥eHHe aMIVJIN- 
TyAbI mpu 9,—> 72/2 OObACHAeCTCH CBOMCTBOM PelleTKH CHJbHee (bOKyCupoBaTD. 
SHEprHio B CKOJIb3ALLMX CIeKTpax, BCJeACTBHe Toro, TO aitbdbekTuBHaA 30Ha 
@MpeveA A HuX OoubWe, YEM WIA Apyrux cneKTpos. 

Ecau MoBepxXHOCTb OcTaTOYHO MOsorad (BbINOJIHeHbI TpeAMOcbIKH pelie- 
Husa (1)), TO MOXKHO MOMOKUTS On (u) = a) (u). Honyaaromeeca npx 3TOM mpH— 


OMMKeEHHOe pellleHHe, MpefctTapJiatomjee MapaieibHyio (OpMysMpOBKy Me- 
Toga (°) AA He aOcOMOTHO ToOJaTMMBOH MOBepXHOCTH, OXBAaTbIBaeT BCE 
KayeCTBEHHble OCOOeCHHOCTH TOUHOFO pelleHusA. 

B 3akmoyeHHe OTMeTHM, 4TO «)(u) MOXKHO MpeAcTaBuTb B Buse paao- 
XKCHHA B PAN, MO SJeCMeCHTAPHbIM ()yHKIUMAM. 

Pa6ota BbINOIHeHa Nom pyKoBogcrsom I. J. Mamoxunua. 


AxkycTHyecKHH  MHCTUTYT Tlocrynua0 
AxkajemuH HayK CCCP 24 XI 1959 
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Hoxszayn Akagemun nayrx CCCP 
1960. Tom 131, Ni 4 


FHAPOJOLHA 


“nen-koppecnonzent AH CCCP 0. A. AJIEKHH u JI. B. BPAYKHAKOBA 


K M3Y4EHMIO CTOKA PACTBOPEHHDbIX BELJECTB 
C 3EMHOM MOBEPXHOCTH 


_ Benvwuuua cToKa pacTBopeHHbix BeleCTB B HaCTOALee BPeMA H3BeECTHA Oosee 
WIM MeHee JOCTOBepHO JHMUIb Asa CCCP (*), CIUA, UWsennu. JIa sceli 3emHoli 
MOBEPXHOCTH Pa3Mep CTOKAa MOXET ObITb BbIPAaKeH JIMLb OPHEHTHPOBOUHBIMH Be- 
smunuHamMyH. Mexy Tem No3HaHve ero, HeECOMHEHHO, MpescTaBsAeT OovbWOl 
Hay4HbIH WHTepec JIA XapaKTepHCTHKH MHTeHCHBHOCTH JeHYyalWOHHEIX 
aKKYMYJIATHBHBIX ABJIEHHU, MpOTeKalOWlHX Ha 3eEMHOM MOBepXHOCTH B Mpollecce 
peuwHOoro cTOKa. 

TloycueT cToKa paCTBOPeHHBIX BeLECTB LIA BCel Cy 3aTPYHAJICA OTCYT- 
CTBHeM HeEOOXOAHMbIX JaHHbIX 10 XMMHYECKOMY COCTaBy PeK pa3HbIX MaTepH- 
KOB. BepoaTHO, ellie He CKOpO OyyeT coOpaH MaTepHaJ, KOTOPbIi NOsBONM OBI 
TIPOH3BeCTH JOCTATOYHO NOJIHbIM H TOUHbIM pacueT, Tem Oomee, TO H HEOOXOmH- 
MLIX JIA STOTO CBeJeHHH M0 BOAHOMY CTOKY peK TakxKe HegocTaTouHoO. Ilostomy 
MOKa JlelajoTCA JIMWb MOMbITKH MeTOJOM aHaJIOrHi MOACYNTAaTb STY, BaxKHYIO 
Bemmunuy (7°). K coxasennio, Jaseko He BCe aBTOPbl yKa3bIBalOT, BXOJAT JIM 
B PpaCCYHTaHHble MMH BeJIHYHHbI CTOKa OMOreHHbIe BelleCTBa, MUKpPO3JIeMeH- 
Tbl, KOJJIOWIbI, OPraHv4ecKkHe BeLeCTBa, KaKOBa (popMa BbIPaxKeHHA HOHOB 
yrOJIbHOH KUCJIOTEI. OrcyTCTBHe STHX CBeJeHHH 3aTPyAHAeT cCpaBHeHve MpuBo- 
JMMbIX HMM JaHHbIX. 

Metojbl, IpHMeHsAeMble pH MoscueTe CTOKa PaCTBOPeHHEIX BeECTB C 3eM- 
HOM CyIIM, MOXKHO NospassesMTb Ha Clesyrollve Ppyinpl: 

1. PacueT Ha OcHOBe SKCTPalOMAWHH NOKasaTeIA CTOKa JIA M3y4eHHON 
oOmacTu Ha Hev3yyeHHyto (7-4). OqHako JoMycKaemoe Ip 9TOM PaBeHCTBO N0Ka- 
SaTeJiel JIA BCeH 3eEMHOH CYLIH BeCbMa YyCJIOBHO. 

2. PacueT nponopunoHambuo BogHOMy cToKy (°,°). Tlorpemunocts, Bbi3BaH- 
Hai B 9TOM CJlyYae ypaBHeHveM MMHEPaJIM3allMM BOJbI Ha BCeH 3eMHOH cyllle, 
YBeJIMYHBAeTCA Elie MOrpelHOCTbIO, NOMycKaeMOH pH ompeseseHuH BO,HOTO 
cTOKa. 

3. PacueT, OCHOBaHHBIM Ha OLleHKe IIpHMePpHbIX BEJIHYHH MHHepaJIM3allHH peu- 
HbIX BOJL OTJCAbHBIX reorpadbwyecKHX 30H TO HMEIOWLHMCH JaHHbIM O XHMHUe- 
CKOM COCTaBe BOJbI pek (”). ITOT MpHeM HMeeT IIpeHMyllecTBO Nepey NpeAbityun- 
MH, HO UpesBblualinad OefHOCTb H HECHCTeMaTHUHOCTb ONyOHKOBAaHHbIX PHpO- 
XUMHUeCKHX MaTepHaJIOB MO peKaM 3apyOexKHBbIX CTpaH H HEJOCTATOUHOCTH CBe- 
eHHH 10 UX BOAHOMY CTOKY BHOCHT B pacueT SHAYHTeJbHbIe NOrpeliHOcTH. 

Jlna pacueTa pasmepa riaBHOH COCTaBAAIOWel CTOKa PaCTBOPeHHIX BeLLeCTB 
3eMHOM CY, HOHHOTO CTOKa, HAMM TaKxKe HCMOJIb30BaH MeTO aHaJIOrHi B 
IPHMe€HeHHH ero K MOKa3aTeAM MOHHOFO CTOKa. SemHad cya Mogpasyqesena 
HaMH Ha 30HBI, JIA KOTOPbIX MPHHATHI BEIMYMHbI WOKAasaTeJIA HOHHOTO CTOKa TO 
anasoruu c TeppuTopveli CCCP, B HacTosllee BpeMA HaHOoJIee H3YYeHHOH B 
9TOM OTHOWeHHH. OcHOBO! JIA BbIAeJIeCHHA 30H ABHJIACb COBOKYNHOCTb XapaktTep- 
HbIX JIA KaxKOH 30HbI (PH3HKO-reorpadHyecKUX YCJOBHH, C KOTOPbIMH TeCHO 
“BASaH XHMMYecKHH cocTaB pedHol BogbI. IIpu STOM OpimM yuTeHbI BbIJeJeH- 
apie H. H. Upanosei (1°) o61acTH yBvla2%KHeHHA H CBOMCTBeHHBI€ HM THI pactu- 
reJIbHOCTH, TPpaHHIbI KOTOPbIX Obl KOPPeKTHPOBAHb! IPHMEHHTEJIbHO K [aH- 
JbIM IL@JIIM CBeECHHAMH To MouBaM Hu reosorHu. HeTpyHO BuseTb, YTO BbIJe- 
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JICHHBIC 30HbI B OOWIMX YepTaX JOBOJIbHO CXOZHbI Cc reorpaduyecKMMU 30HaMH, 
oco6eHHO JIS 1OXKHBIX H CeBEPHBIX palionos. Pa3ymeeTcA, PacTHTeJIbHbIM T0- 
KPOB B J.AHHOM CJlyuae HIpaeT POJIb KOCBEHHOFO NOKasaTeJA, XOTA, BOSMOXKHO, 
ero 3Ha4YeHHe HW JOBOJIbHO cymecTBeHHO (17). Jia oTcyTCTBYIOWMX Ha TeppHTO- 
pun CCCP rponuueckux u cy6TpomMyecKHX 30H BeJIMYHHEI NOKasaTeseh Opin 
KOPPeKTHPOBaHb! NO HMeEIOWLMMCA FHAPOXMMMYeCKHM MaTepHaJaM. 

Han6oulee cJIOX%KHEIM JeJIOM ObIIO ycTaHOBJIeHve NOKasaTeseH CTOKa AIA rop- 
HBIX palionos. Bricokad yBJIaxKHCHHOCTb, Pe3KO MeHAIOULAACA C BbICOTOH MW 
OpHeHTallveli CKJIOHOB, pasHOOOpa3sHe JIMTOJIOrMYeCKHX HM PHAporeosOrMyecKux 
YCJIOBH CO3LaloT MecTpOTy BeJIMYHH MOKasaTeJIA MOHHOFO CTOKAa. 

TIpu nogcyete uonnoroctTokac TeppuTopuu Asuu u Esponbi OblJiIM MCIOJIb- 
30BaHbI y2xKe HMeloMHecaA cBezeHua 10 Esponelickol u A3svaTcKoH TeppHTOpHAM 
CCCP (+). Pasmep nuomaget vacreii cpeTa Obit mpHHAT No ZaHHEIM M. HV. JIbBo- 
puya (!") uw BCS. Tipu mogcyete nomlapeli OTAeIbHEIX 30H 3a OCHOBY Oba Mpu- 
HATa KapTa NomywapuH Bombutoro Atmaca Mupa B PpaBHOBeJIMKOH MpoekWHH. 

BesuuuHa HOHHOFO CTOKa, HalijeHHax HaMH JIA BCeX CTpaH cBeTa, COCcTa- 
BdeT OKpyrsenHo 2500 mau 1/rog, “3 KoToppix 2300 muaH T/roq BbIHOCHTCA 
M3 OONlacTelt, HMeIOWIMX CTOK B OKeaH (Ta6u. 1). Croa He BXOAHT BO3MOXKHbIL 


Ta6uuna 1 
Pa3mMep TrogoBoro HOHHOTO cTOKa NO uacTAM CBeTa 


Bogut 


Tlnomanb, Mun. KM? CTOK B Mount cTox, TlokasatTeJlb HOH- 
oKeaH MJIH. T HOrO CTOKa, T/KM? 
Sicha alee so5|2 [2 | ese) so) oe 
Bete] ul oh egal egea ee eae ieee 
Seagal Paes Fee} 82 | os | Bes] 8S | ES 
Si) Oo a ool] of oF HRS] AE HO 
Asua (c Anounen, Ou- 
aunnmvnamu u Llevno- ‘ 
HOM) 28,62 |13,66/42,28 | 169| 7150] 583 | 102 | 685 | 20,4|7,47)| 16,2 
Adpuka (c Magaracxa- 
pom) 18,69 }11,11/29,80 | 203) 6050) 425 3d: || 4608/2207 boson domes 
Ces. AmMepuka (c Becr- 
Vugnett, 6e3 Kanaz- 
cKoro apxunemara) |19,56 |0,833/20,4 315 | 6430} 424 4 | 425 |21,514,80! 20,8 
lOxnaa Amepuka 17, 069)0,931/18,00 | 450} 8100] 442 3. | °445"1 25,9), 22) 220 
Exspona (c KapBkasom, 
6es cepepH. ocTpoBos) | 9,64 {1,71 |11,32 | 265) 3000) 222 | 69 | 294 |23,1/ 40,4) 25,7 
Asctpatua (c Tacma- 
HHeH, Hospok 3enau- 
quel) 4, 2338/3, 732) 7,965) 76,8] 642] 79 RAR SBS GS i lc, chy) Usk 
Manavckuw apxunenar 
(c Hosoi Tpuneet) 3,2 |— 3,2 |1600] 0100] 144 — | 144 | 45 | AS 
Bes cyula 100 , 98}31,98)132,96) — |36442) 2316 | 227 | 2543 | 22,9|7,10) 19,4 


crok c AntapKTugn u KanaycKoro apxumesiara, OWeHHTb KOTOpbIi celuac He 
MpeCTAaBJIAeTCH BOSMOXKHBIM axKe MpHOJM3HTeJIbHO. 

IIpu cpaBHeHHh NOJIYYeHHBIX BeJIMYHH HOHHOTO CTOKa C JaHHbIMH Apyrux 
aBTOPOB HajJlO YUNTHIBaTb MOJHOTY (OPM CTOKa PaCTBOPeHHBIX BelllecTB, KOTOPas, 
KaK yxKe yKa3blBaJlocb, H€OJMHaKOBa y Pa3HbIX UucceqoBaTese. DY. Kaapx, 
MOMHMO 7 TJlaBHbIX HOHOB, BKJIOUa elle B BEJIMYMHY CTOKa MHHepaJIbHble KOJI- 
JIOWbl MH YaCTHYHO OnOreHHble BellleCTBa, KOTOPble COCTAaBJIAIOT B cpefHeM 
y Hero 15%. 

EcJIM yYMeHbUIMTb BeJIMYHHY CTOKa PpaCTBOPeHHBIX BellecTB y ®. Kapka, 
Pr. A. Maxcumosuua u T. B. Jlomaruna na 15%, To ona OygeT 3HaunTeIbHO OuH- 
2Ke K HalllIHM pe3yJIbTaTaM — OCO6eHHO y MepBOro M3 HEX. 
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Iloka3aTeJib HOHHOTO CTOKa, paBHBIli no Hallum pacuetam 19,2 1/km? qaa 


oi cy uv 23 T/kM? [ia YacTH ee, HMeIOlIeli CTOK B OKeaH, HECKOJbKO HUKe, 
My APyrux aBTopos. 


IloKa3aTeJb CTOKa PpaCTBOPeHHEIX BelleCTB AIA Bcel 3eMHOL TOBepXHOCTH 
JIA€TCA OCPEMHEHHOHM HM MOSTOMY JOBONbHO yCJIOBHOM BeH4YnHOM. Tem He me- 
€ OHA ABJIA€TCA BaMKHOM C TOUKH 3peHHA TeoIOrHH HW reOXHMMM KOHCTAHTON, 
pakTepu3ylolleH KaK 9PO3HOHHbIe, TaK Hi AKKYMYJIATHBHbIe (byHKUNH pewnoro 
Ka. CpaBHenve BeIMUMH MoKasaTeseli CTOKa OTIEJIbHbIX BOLOCOOpoB MJ Tep- 
TOPHH laeT MpefcTaBsienve 06 WHTeHCHBHOCTH XHMMYeCKUX 2PO3HOHHBIX 
OWeccoB AIA TaHHOK OONacTH MO CpaBHeHHIO Co Bceli cylle. DTo oTHOMMeHue, 
[paxkeHHOe B NpOWeHTaX, MO%XKEeT C/YKUTb MepOH WaHHbIX Mpotteccos. Tak, 
IpuMep, Avia Tepputopuu CCCP, noka3aTeab HOHHOrO cTOKa KOTOpOH paBeH 
,9 1/KM’, OTHOIeHHe STO BeJIMYHHbI K NOKasaTeJIO HOHHOFO CTOKa JIA Bcel 
MHOH MOBepXHocTH cocTaBseT 93,5%. Kak Buguo, Tepputopus CCCP noz- 
pxkeHa XUMHYECKOH 2PO3HH B MeHblel Mepe, eM BCA 3€MHAA MOBeEPXHOCTb 
cpequem. To xe camoe oTmeyeuo I. B. Jlonatunpim aaa Tepputopuu CCCP 
B OTHOIWeHHH MeXaHuyeckoli spo3suu (°). 


Kacaicb SpO3HOHHOM JeATeJIbHOCTH peyHOrO cTOKa B YacTH moscueTa 
COJIOTHBIX BeJIMYHH XHMMYeCKOH JeHyWallun, He Culelyer 3a0piBaTb cipapey- 
[BLIX 3aMedaHu M. KnapKa 0 TOM, UTO BbIHOC PaCTBOPeHHBIX BEIIeECTB C Tep- 
ITOPHU OJ#KeH ObITh KOPPeKTHPOBAH, Mperwke vem Ha ero OcHOBe OyyeT pac- 
MTaHa BeIMYMHA XHMHYeCKOH Jenyauun. K coxkaslenuio, 2TO 3aMeyaHHe He 
CUPHHATO OOJIbIIHHCTBOM HccJIeqoBaTeJeH. 


IIpexye 4emM paccuHTbIBaTb BeEIMYHHY XUMMYeCKON JeHyalluuv, Hao BbIVECTh. 
CTOKa PaCTBOPeHHBIX BeLECTB Te €FO UACTH, KOTOPble He CBA3AHbI C 2po3Heli 
4B H Mopoy. K HuM OTHOCATCA ABYOKHCb yrulepona, Nepexosamlad u3 aTMOcdHe- 
1 IPH Mpolleccax BLIBeETPHBaHHA, COCAMHEHUA a30Ta U3 aTMOCHPePbI MH OpraHH- 
CKWe H MHHEePaJIbHble BeLWeCTBA, BHOCHMble B NOUBY H 3aTeM B NOBEpXHOCTHBIe 
JIbI B Pe3YJIbTaTe JCATeJIbHOCTH YeOBeKa (MPOMBILIJICHHbIe H CTOUHBIE BOB). 
auOoslee CJIOMKHbIM JIEJIOM ABIAeTCA IpW 3TOM BbifeseHHe TOM uacTu CO,, 


Topad Nepelima B COs; u3 aTmMocdepbl, Tak Kak HeH3BecTHa Joma HCOs, 


pellleliiiad B pacTBOp pH pacTBOPpeHuH H3BeCTHAKOB,u Joma HCO, o6paso- 
BWUAaACH Ip BbIBeTPHBaHHH. 

PacnpeseseHue BeIMYHH HOHHOTO CTOKa Mo CTpaHaM cBeTa lO HalIMM pac~ 
TaM HAXOJUTCA B COOTBETCTBHH C pasMepaMH UX MOWMaseH, XOTA Mponopino- 
\IbHOCTH M@XKyY HUMM, pasymeeTca, HeT. HanOoulbllaA BeM4YHHa HOHHOTO 
oKa, 685 mH. T, HaOMoOnaeTca y Asuv uM HauMeHbilasd, 93 man. T,—y Axsctpa- 
iu. To 2%e camoe HaOmoyaeTCA UH B OTHOWeCHHH MOHHOTO CTOKa JIA uacTeli 
TEPHKOB, HMMEIOIUHX CTOK B OKeaH. 

Minyio KapTuHy MbI BUAMM JIA pasHbIX CTpaH CBeTa C NOKasaTeAMM MOH- 
ro croka. MakcuMasbHble BeJHUHHBI ero HaOJOMaloTCA B CTpaHax cBeTa 
janOoJibilleli yBaxkHeHHOCTHIO: B Eppone (25,7 1/Km’), }O. AMepuxe (24, 7 1/Km?) 
Ces. Amepuxe (20,8 1/km?). Mx noxkasaTeviM Bblllle, YeM CpeqHHuH MoKa3a- 
Jb ja sce 3emHol cyt (19,2 T/km”). XuMuyecKad 9PO3HA, Mponcxosalaa 
IL BOSLelicTBHeM OOJIbIUOTO KOJIMYeECTBA BbITAaalwouluxX OCaKOB, 3fecb HanOoulee 
ireucuBHa. Tlomumo HanOoubmel yBulaxxHeHHOCTH O6/IbUIMM MOKasaTeJIaM HOH- 
IO CTOKAa CHOCOOcTBYeT H HaHMeHbIIMI MpOWeHT OeccTOUHBIX OOvIacTeli y WaH- 
IX MaTepukos. Hauppictiuii noKa3aTeJb HOHHOTO cTOKa B Eppone oObacusertca, 
yoMe TOFO, BbICOKUMH WoKa3gaTessmu OeccTouHOH YacTH MaTepuKa (Gac- 
tin Bouru) uv 6oubuIMMu MIOWaqAMU YBJIaxKHEHHDIX TOPHBbIX paHOHOB, TloJ[Bep- 
€MbIX CHJIbHOM 2posun (ocobexHo Awl). HawmMenbllyio BewM4unHy Nokasa- 
Jif MOHHOFO cTOKa uMeeT ABcTpasIMA, MOUTH MOMOBUHA NOMA KOTOPOH 3a- 
Ta WYCTHIHAMH WM NOJYIYyCTHHAMH, JIMIWeHHbIMH CTOKa, H YBJaxKHEHHOCTb 
TOPOH axe B YaCTH, UMeIOMeH CTOK B OKeaH, HaMMeHbIUNAA. 

Besmunubl MOKasaTea HOHHOFO CTOKa MaTepHKOB, KaK BUAHO, 3HadHTeWIb- 
) MCHbIMe OTMMYAIOTCA OT COOTBETCTBYIOWMX MOKasaTeJeH MIA PeYHbIX Oac- 
nos. Ilocmequue, Halmpumep, B MpefseswaxX TeppHTOPpuH CCCP, umeroT moKa- 
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3aTeJIb HOHHOFO CTOKa OT HECKOJIbKHX TOHH Ha | KM? B TOsyNYyCTbIHHbIX pi 
oHaX JIM cCeBepHolt tTyHa—pe fo 400—200 1/km? B ropHbIx palionax. > 
ABJIACTCA CJIeCTBHeM! OCpeMHeEHHA XapaKTepHCTHK MpH Nepexose OT MaJ 
Bogoc6opos K Oowlee KPYNHbIM HM, HaKOHEell, K IWeJIbIM MaTepHKaM. 

O MOJHOM CTOKe paCTBOPeHHEIX BeWLeCTB C 3eCMHOM CYyIM B HAaCTOALIee By 
MS MOXKHO CYMHTb TOJIbKO B CaMbIX OOMIMX YepTaxX. ITa BeMUHHAa, OCOOeHHC 
OTHOUIeHHH CTOKa B OKeaH,— JaxKe CaMble IpHOJIMKeHHbIe SHAYCHHA ee - 
HECOMHEHHO IipecTaBAeT OobIWOM UHTepec. 

Ja Tepputopuu CCCP mor npuusauu (7, **) cpequtoio BeMunHYy comepxKaH 
opranwyeckoro BelllecTBa B pewyHoH Boge 20 Mr/J, MHHepaJIbHbIX KOJJIO“L 
5 mr/s, MAKpo3JieMeHToB | mr/jI MW HeOpraHHueckHX OMOreHHbIX BelljecTB 0,5 Mr/ 
YcuoBHO JOMycKkad 9TH %Ke KOHUeHTpallHH JIA PpedHOH BOE BCeH Cyl 
IP HHUMad CpeHI010 BeJIMYHHY FOMOBOrO BOAHOrO CTOKa 3eMHOH cywH 36 000 Ky 
MOJyYH4M B CaMOM TepBOM IpHOuWKeHHH CJIeXYIOUIHe BeJIHYHHI CTO: 
yKa3aHHbIX MHTpeMHeHTOB B OKeaH (B MJIH. T): OpraHHuecKkue BelllecTBa 72 
MHHepaJIbHble KOON AbI 175, MHKpodJIeMeHTbI 36, HcOpraHHueckHe OnOreHHl 
BellecTBa 18. Bcero 949. 

CreqopaTebHO, OOWMH CTOK paCTBOPeHHbIX BeULECTB B OKe€aH, BKJIIO4WA€l 
Iu BCe cocTaBsImolve (HeOpraHHuecKHe HM OpraHHuecKue BelllecTBa), MOK 
6bITh MPpHOM3HTeMbHO OleHeH B 3300 MH. T HIM Oe3 OpraHHyecKHX Belllec 


2600 muaH. T. 
CpeqHAA BeJIMUHHA AIA PeYHOH BObI BCeH S3EMHOHM CYLIM COCTAaBJIAeT OKO. 


1,6 mr/a (cuutaa HCO; B Buze CO3). 


TugpoxuMuyecKHi HHCTHTYT Tlocrynuso 
Axkajemuu uwayk CCCP 30 XI 1959 


WHMTHPOBAHHAS JIMTEPATYPA 


10. A.Anexuun, JI. B. Bpaxuuxkosa, JAH, 114, Ne 4 (1957), 23. Mu 
ray, Scottish Geog. Mag., 3, 65 (1887) (aut. no (5). %3T.M. Reade, Proc. Live 
pool. Geol. Soc., 3 (1876). * A. Penk, Morphologie der Erdoberflache, Wien, 189: 
’F. W. Clarke, The Data of Geochemistry U. S. Geological Survey. Bull. 77 
(1924) ® A. A. Tloupnepspapt, XumMuaA_ 3eMHOH KOpbl, COopH. Semuan kopa, UJ 
1957, crp. 130. 717. A. Maxcumosuy4, JAH, 93, No 4 (1953). 8 T. B. JIlonarni 
WAH, 73, Nei (4950). °® F. B. Jlonatuu,  Hanocer ‘pex: (CCCP) IM) erie 
Me NGL Jel: ee eo Bcecoro3u. reorp. oOm., Hos. cepua, 1 (1948). NIT. 1. Bo pig 
Kos, JIAH S81. 4 (1954). 12M. YW. Jippospuy, Tp. Toc. rugpon. uucr.. cep. 
B. 18 (1945). 3B. A.Cxonunnes, J.T. Kppaopa, AH, 105, Ne 4 (1055 
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Jlokaagp Akanemun Hayrk CCCP 
1960. Tom 134, Ni 4 


TEXHHYECKAA ®PH3SHKA 


b. A. JIOBOB u A. Ji. POXTB YP 


TEMNEPATYPHbBIE YCJIOBAS HA NOBEPXHOCTH PACTYLLErO 
MAPTEHCHTHOrO KPHCTAJIJIA 


(I]pedcmasseno axacemuxom I. B. Kypdiomoem 380 XI 1959) 


Bompoc 0 TepMO,MHaMMYeCKOM XapakTepe pocTa KpucTasuia mMapTeHcuta 
nAeTCA OMHHUM M3 HanOOJlee BaXKHbIX B TEOPHH MaPTeHCHTHOrO MIpeBpallleHHA, 
. Kak ero pellleHHe NO3BOJAeT ONpeeNHTb UCTHHHY!O BeJIMYHHY JBuKyUeli 
Ibl Mpowecca. Kak mpaBuwio, CuNTaeTCA, UTO TeMIlepaTypa NOBepXHOCTH KpH- 
JIla MapTeHCHTa MaJIO OTJIMYAaeTCA OT TeMMepaTypbl OKPyxXKatoulel cpesbl, u, 
OBAaTeJIbHO, MAPTCHCHTHOE IIpeBpalleHve MOXKHO TpaKTOBaTb Kak H30Tep- 
yeCKHH mpolecc. C Apyrok cTopo- y 
, B WoceqHee BPeMA NOABMJICA 


Zz 
I pao, B KOTOPBIX UPMHUMA@CTCA —-sesese POT 
OOOCHOBDIBaeTCA ayuaOaTuyeckan e 
Henin A PpOCTa KPHCTaJIJIOB Map- 
12 < 
icuta (*,”). CorjacHo mocuequer, Puc. 1. Monepeunoe ceyenve Kpuctaana 


> TeNJIO, KOTOPOe BbIJeAeTCA pu 
eBPALleHHH, BCJIeECTBHe OoOJIbIOL 

ypOCTH Mpollecca He OTBOAUTCA OT (PPOHTA MpeBpallleHuA, CJeLOBaTeJbHO, 
mMepaTypa MpeppallleHud OTMM4aeTCA OT TeMMepaTypbl OkpyxXKar1oljel cpenbI 

q/c(q — TenuoBol spekT MpespauleHuA Ha eAMHHUy OObema; c— TeN0eM- 
Th Ha CMHULLy O6beMa; g/c~100°). B paOore (*) aBrop, aHalMsHpyaA yka- 
{HbIfi BOMpoOc, OTMe¥aeT, UTO YCOBHA poOcTa KPHCTaJwa MapTeHcHTa MoryT 
HATHCA BO BPeMA Mpollecca. 

OjHako Bce MepeyHcJIeHHble UCCJIeEMOBAHHA OCHOBAHbI Ha KaUeCTBEHHBIX pac- 
KICHUAX, B TO BPCMA Kak OTBET Ha MOcTaBJIeHHbIH BONPOC MOXeT ObITh [aH 
IbKO WYTeM KOJIMYeCTBEHHOTO PaCCMOTPeEHHA COOTHOWEHHH TeMVOBbILeeHHA 
TelOOTBOa Cc pacryuiei mopepxHoctu. Ilpu Takom paccmorpenun 
Mbiloe 3HayeHHe MeeT opMa KpucTasa, KOTOpad OObIHO BOO6- 
He IIpHHUMaeTcH BO BHUMaHHe. Tak, HanpuMep, B paOote (*) Kpuctamt 
PTCHCHTa TpakTyeTCA KaK MJlaCTHHKa OeCKOHEYHON MPOTAKeHHOCTH, pacty- 
4 110 TOJIMMHeE C MOCTOAHHOM ckopoctTbio. B JeMCTBHTebHOCTH %Ke MapTeH- 
PHBIe KPHCTAJJIbI OOBINHO MMeEIOT (OPMY TIaCTHHbI C 3a0CTPeHHBIMM KpaaMn, 
HUM CKOPOCTb POCTa B MJIOCKOCTH MaCTHHb! 3HAWHTebHO OOIbIe CKOpocTH 
Ta KpucTadia 0 TOMMMHe. OueBnHO, YTO YCJIOBHA BbIeJeHHA HM OTBOA 
a y KpaeB HM y MwIOCKMX rpaHeH KpucTasa CyllecTBeHHO pasvIM4HBI. B Ha- 
allel paOoTe ClleaHa MOMbITKa OLeHHTb C yueTOM POPMbI KPHCTasa TemMepa- 
DHBIC YCJIOBHA B Ppa3JIMYHbIX TOUKAX eFO NOBEPXHOCTH. 

Kak Opisi0 NoKa3aHo paxee (°), (opMa MapTeHCHTHOTO KPUCTAaJIJa MOXKET ObITb 
icaHa Kak 9JMMMTHYeCKHM WHIMHEp C MaJIbIM OTHOWeHHeEM TOJlyoceli More- 
inoro ceuenua 0/a (puc. 1). U3 ycsoput MHHAMyMa SHeprMv WCKaxKeHHuH Mp 
cTe KPHCTaJua CJleqyeT, YTO payvyC KPHBH3HbI Kpax KpucTala (y KOHILOB 
IbINOli OCH auIuIMMICa) paBeH (°) 


b2 A +2 
p= —=patz (1) 


JAH, vr. 131, No 4 ' 809 


roe A =p (1+1/%) x0?2/2; B=p (1 +1/0) 2 (A? + @*)/2; x =3—4 v, a HR 
napaMeTpbl JMNaTaluu HW CIBura MakpocKorMyecKkoH jesopMallMu Mp MapTe! 
CHTHOM IIpeppalleHHH; Bu V — MOLyJb cyBura u Kosddpuuvent Ilyaccox 
ayCT@HHTHOM MaTPHUbI; ¢ — MOBeEPpXHOCTHOe HaTAKeHNe Ha PpaHulle ayCTeHHT — 
mMapTencut. Kak BugHO M3 BbIpaxkenua (1), paquyc KPMBH3HbI KpHCTaJJl 
pacTeT C yBeJIMYeHHeM 3HaYeHHA a. : 

Jaa KpuctTais0B, pa3Mep KOTOPBIX MpeBbilllaeT HEKOTOPbIM KPHTHUeECKUE 
CKOPOCTb POcTa B MpPOMOJIbHOM HallpaBJIeHHH (BLOJb OCH X) OMpesedAeTCA CKC 
POCTbIO MepeMellleHHA TWuCNOKaUMK, OOpasy!OulMX NOBEPXHOCTh pa3feda Mex] 
KPHCTaJIJIOM HW OKpy2KalollleH MaTpHueH. SaBucHMOCTbIO STOM BeJIMYHHEI O 
TeMMepaTYPbI MOXKHO MpeHeOpeub HW CUMTATb, YTO KPHCTAaJIJI PacTeT BAOJb OCH 
C MOCTOAHHOM CKOpocTbIO Vv. CyleqOBaTeJIbHO, 


Ale 26 ¢ 
asp Tar a “ 


kad IIpv omeHO“HOM pacueTe TeMMepaTypbl B TOUKAaX, OJH3KHX K KpaxHM KpF 
cTaJlla, MOXKHO B OKPECTHOCTAX KOHIOB OOJIbIOH OCH 3aMCHHTb IJIJIMMTHYeCKH) 
KOHTYp ydacTKaMH MapaOovIbl, HMelolWleH B STHX TOUKAX KPHBH3HY, PaBHY! 
KPHBM3He JuNCca. Takai almpoKcHMalMA TeM TOWHee, EM MeHbIe OTHOLE 
uve b/a. Takum o6pa30M, 3ayJaua HaXO*KeHHA TeMNepaTypbl y KOHIOB KpUcTad 
Jia MOXKeT ObITh CBeseHa K OlpeseeHHIO TeMMepaTypbI y BePpLIMHbI Napadovpl 
BU KYyULeHCA C MOCTOAHHOM CKOPOCTbIO VU BJOJIb OCH X, IpHyeM Ha Mapaoou 
WMeeT MecTo yculoBHe (’) 
a OT B 
dee ae (ars oho G 
rye Y — YJeuIbHbI Bec, m — HOPMaJIb K paccMaTpHBaeMOH KpHBOoH, T — Ten 
nepatypa, Tyo, — TeMMepaTypa MOBepXHOCTH KpHcTawa. 

Kpome Toro, culeqyeT HMeTb B BUHAY, YTO Ha OeckoHeuHocTH T = O (3yec 
HYJIb YCJIOBHO COOTBETCTBYeT TeMIepaType OKpy2KalouleH cpeybl). YpaBneune 
OMHMCbIBalolllee TEMMepaTypHoe NOJIe BOKPyr KPHCTaJJia, HMeeT BUT ; 

OPE), wie GD whats 
Ot. envOUP aay aot 
re 7% — TeMMepaTypOmnpOBOLHOCTh. 

Pelllenve ypaBuenna (4) IpH yKa3aHHbIX yCIOBHAX, COOTBeTCTBYLOILee CTE 
UHOHAPHOMY COCTOAHHIO (OUeBHAHO, BCJeACTBHe OOOH CKOpOcTH Mpotiece 
BpeMA YCTAHOBJIeHHA CTalMOHapHOrO pexXUMA B aHHOM CJly4ae MaJO), OyneT 


(4 


T_ _ _erte (V8 [x—ot + V+ @—oty)) 
Dee eric (V3) : a 


3Sylecb 
é 


eric & = whe \ etd? omantee 
T 


[e.0) 


CaelyeT OTMeTHTb, YTO BbIparkeuue (5) MoxerT ObITh HCMOMb3OBaHO Ip pa 
yeTe TeMIe€paTypHOrO NOJIA Tak?Ke MB CJly¥ae, eCIH KpHBu3Ha MapaOoub Me 
HACTCA CO BPEMCHEM IPH YCJIOBHH, YTO CKOPOCTbh H3MeHEHHA paquyca KPUBH3H 
( 3HAUNTEJIbHO MeHbIUe CKOPOCTH NOCTyNaTebHOrO JBHXKeHHA MapaSoubl | 
B paccmaTpuBaemoM c.ly¥ae 9TO TpeOOBaHHe BBITOMHAeTCH, TaK KaK U3 (: 
BbITeKaeT, UTO 


F A 2 
p= fon ght 25-10% (22 10%, &= 2-107 (9), 


Trop = Virb erfe (V8) = F (8). (6 


Tlogctapne Bbipaxeune (5) B ycuioBue (3), nouyuu (puc. 2) 


* Pemenne (5) nonyyeno I. 1. Upannossm. 
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Hcnombsya acumnTotuyeckve opmysbi yin eric (6), moxKHO NOJY4UTb 
BbigucsieHua F (6) aBa pesebHbIX BbIParKeHusA:. 


“Ee age ee ee OLE comely (7) 


okgkt*/s 
ap ween) mpu 6<l. (7’) 


i. NepBou cTaquu mporecca npu t <23/Av p npuOmsuTenbHO TocTOAHHO 
aBHO 20/B. B stom cayuae rus v = 1,1-10° cm/cex, y = 0,1 cm?/cex (4), 
me Cu) 0 = 5,5: 10°, iO) 

3-10°*. Takum o6pa30m, ecu g/c~ 
GG°, TO Thon = 13°, T. €. Temnepaty- 
Kpad Kpuctavia Maso OTMYaeTCA OT 
lepaTypbl OKpy Kalle Ccpeypl. 

B TouKe, cooTBeTcTByIOlleH x = 0, 
b, MoBepxHOCTb KpuHcTaia nouTH 
cKaxH. ToulwHa KpHcTawia cBA3aHa 
-KOPOCTbIO €FO pocTa BAOJIb OCH x Co- 
DLUeH HEM 


A a 20 — 
= vee Orbe -- ae Oi = V oot. (8) 


26 Der = 
Ec t < Ste) TO b= Zt. PewieHveM COOTBeETCTBYIOWeH 3alaun 
IOMPOBOAHOCTH JWIA OOACTH C MOCKOM rpawNyeH, Mepemelljarouletica B& 
HallpaBJeHHH ocH y m0 3akony y= V pu VE, 
B IipeHeOpexKeHHH TEeIJOOTBOLOM BO BHYTpb 


KpucTasvia Oy eT 
Teds erie (yi V xt) : (9) 


Trop eric (V3/2) 


V3 ycuosua (3) B JaHHOM curyyae cule yer 


cy 
Thos = = yf Tv = 5 @B/2 erfc (iss : (10): 
3. MsmMenenve Temnepatypbl 


Koli MoBepXHOCTH KpucTasa IIpu npexkHHX 3HaveHHAX BXOMsLMX B 6 Be- 

BO BpeMeHu guy o/2 = 1,1-10°*, F (6/2) 6= Ore ei 

=~ 6°, T. e. B HayaJIbHbIn MepHOA pocta Temme- 

ypa Ha MWOCKUX TpaHAX KpucTaa TakKeMasO OTMMYAETCA OT TeMMepa- 
I OKpyKalomlet cpempl. 

Ipv flabHeliem pocTe KpHcTawia HacTyMaeT. NWepvon, Korgla t > 29/Av. 

epb b = V A/Bot (tax kak V A/B 0,05, To cKopocTb pocta kKpuctTasuia 

TOJIMHE OKa3bIBaeTCA 3HAYHTeIbHO MeHbIUe, YEM MO paynycy). Temue- 

/pa NOBepXHOCTH KpuctTaisia mpu x = 0, y = b ompesemserca BbiIparmkeHnem * 


Puc. 2. CraunonapHad TemmepatTypa™ Ha 
KpoMke KpHcTada 


= Tos = 28 Vee opt eric (8 VE) + erf (BVA, (11) 
B = 0/2Vx (puc. 3). 


* Pemenue 3afauM MpoOBejeHo [IPH HYJICBbIX HauaJIbHbIX YCJIOBHAX, ITO JOMYCTHMO BBULY 
rO pa3s0rpeBa MNOBe€pXHOCTH KPHCTaJa Ha NEPBOM oTalle pocta. 
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Jlerko Buyetb, uto ecau BY t~3, TO Tron ~q/c, 4 Mpoulece aquabaTu 
ckuli. Untepecuo OTMeTHTb, UTO BPEMA OCTHAKEHUA CTAIMOHAPHOTO COCTOAHE 
KOTOPOe B CJYYae MIOCKOMi MOBEpXHOCTH COOTBETCTBYeT YCTAHOBJeHHIO aynadal 
UeCKUX YCJOBH, OOpaTHO MpOMOpuMOHabHO cKOpocTH pocta (teran~9/B?). I 
BbIOPaHHbIX [JIA pacueTa 3HAYeHHAX MapameTpa teran~3,0°10°° cex. Ilo Om 
daHHM pocTa KpucTaia 3a MeHbIUMH NpOMexKYyTOK BpeMeHH Mpollecc B OKpe 
HOCTH TOUKH x = 0, y = 0 ne JocTuraeT aMaOaTHYeCKOM CTaquH. 

Hampumep, ecm BpeMa oOOpa30BaHiA MapTeHCHTHOK MvlacTHHbl MpHHs 
papupim 5-107 cex. (8), TO K KOHLY Mpollecca TemMepaTypa Ha «IJIOCKUX» PI 
HAX KPHcTaJIa BCe ellle HHKe COOTBETCTBYIOWeH OTCYTCTBHIO TeMJIOOTBO) 
Hanporus, y 3akpyrvieHHoro Kpax KPpucTaJwlia K KOHIy MWpollecca 
a=5:10% cm, 6 =3-10°° cm, p = 1,8-1074 cm, 6 = 10? H, cormacHo BER 
xKennlo (7), F(0) = 1, tr. e. B 9TOM OOMacTH MocTHratoTcA auaOaTHYeCk 
yCJIOBHA. 

Takum o6pa30M, MpOBeeHHbIe OLWe€HKH TeMMepaTypbl Ha MOBePXHOCTH | 
CTYMLerO KPHCTaJa MOKAa3bIBalOT, UTO eCJIM Ha HavaJIbHbIX CTaMMAX pocta Nf 
IleCC MOXKHO PpacCCMaTPHBaTb Kak H30TePpMHYeCKHH, TO K MOMeHTY 3aBepUleH 
o06pa30BaHHA MapTeHCHTHOH MaCTHHbI yCJIOBHA Ha ee MoBepXHOCTH MmpHOs 
2KaloTcA K alMaOaTHYeCKUM, IPHYeM OHH YCTaHaBJIMBawTCA Ha 3aKPYIJIeHH 
KPOMKe KpHcTaJJla paHblile, YeM Ha ero MJIOCKHX NOBePpXHOCTHAX. 


VucTuTyT MeTaJJIOBemeHHA HM (u3HKH MeTaJIOB Tlocrymusio 
LlentpaibHoro Hay4HO-HccesoBaTebCKOrO 18 XI 1959 > 
HHCTHTYTa YepHOH MeTaJJypruu 


UMTMPOBAHHAH JIMTEPATYPA 


10. Krisement, E.Hondremont,F. Wever, Rev. Metal., Ne 6, 104 (198 
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Joxnage Akagemun nayr CCCP 
1960. Tom 131, Ni 4 


TEXHHYECKAA PH3HKA 


tO. B. MONOB u HW. WH. AXPHAHOBA 


AMPAKUHOHHbIN- MOAYJIATOP CBETA C HECKOJIBKUMU 
BCTPEYUHbIMH HSJIYUATEJIAMW YJIbTPA3BYKA 


(ITpedcmaeneno akacemuxom A. A. Jle6edceuim 10 XII 1959) 


VWspecTHbl Ba THMa BbICOKOUACTOTHBIX uPpakUMOHHEIX MOLYJATOPOB 
Ta: MOLYJATOP Cc pecbleKTOPOM, B KOTOPOM CTOAUHE BOJHbI OOPasyIOTCA B pe- 
IbTAaTe COMKEHUA MaarouleH HW OTPaxKeHHOH oT pedekTopa BosH (puc. la) 
| MOLY ATOP, B KOTOPOM CTOAUHE BOVIHbI HMUTHPYIOTCA JBYMA MpocTpaHcTBeH- 

PasHeCeHHbIMH OeryWiHMH BOJHAMM, pacipocTpaHAIOULMMUCA B MPOTHBO: 
NOMKHBIX HalpaBseHuax (puc. 16) (*). B Mogyaatope c pedmeKTopom uMeeT- 
TO OouIbuIaH da3zs0BaH HeOJHO- 


6 
[HOCTbh MOJYJMPOBaHHOrO mmy4Ka e pe ae 
a, a raiy6una MOAYJIAWWUM CHJIb- Fegnexmop Henyyamenb A2MNYYQIneb 
3aBUCHT OT YaCTOThI MOAYIALUN U TEES CRESS 


ss 


IMHUX YCJIOBHH; B MOyJIATOpe Cc = 
‘YULMMH BOJIHAMH (ba3s0Baa Heo]- 
DOMHOCTb MeHBIIe, a rytyOuHa MO- 
IAIMH, XOTA H HE 3aBHCHT OT UaCc- = 
‘bI H BHEMIHAX YCJIOBHH, HO CocTaB- SSS a See 
eT MpHMepHO 30% OT M@KCHMA@JIb- Seen eo ——- 
H TIyYOUHbI MOMYJIAWUHH MOLYJIA- Aznyvamerb Aenyyamesib Hany vamens 
Ja c pedueKtopom (°). Toe SOMUMEL 

OnucpiBpaempllt §=uppaKWMOHHBI §=pyc. 1. Bapuanrel BbicoKouacTorHEIx gudpaK- 
IYAATOP CBeTa C HeCKOJIBKHMH I[MOHHBIX MOJLYJIATOPOB CBeTa: @— MOYAATOP 
ape YER te Coe 
yKa 110 CPaBHeHHI0 C MOJyJsATOPOM Nee aoe Sen Bc y 
ecpIeKTOPOM OG6slafaeT Oobuer 

DHOMHMUHOCTHI, y Jy YIMeHHbIMH 

30BLIMH XapaKTepHCTHKaMU, a MO CPaBHeEHHIO C MOyJATOPOM c_ Oery- 
MH BOJIHaMH — OoubuleH rlyOMHOH MOJYJIALMM, BeIMYMHa KOTOPOH, axe 
A paOoTe Ha (PUKCHPOBaHHBIX YacTOTaX, MOXeT MOMepHUBaTbCA MNOCTO- 
HOU. 

B onucpiBaeMoM MOsyJATOpe B MpocTeHuleM CJlyyae MMeIOTCA [Ba U3Jyua- 
Id ybTpasByKa (puc. | 6). OnM pacnodaraloTca Apyr MpoTuB Apyra, Tak 
) KaKUbIt H3 HAX OJHOBPeCMeHHO ABJIACTCH UM U3JlyyaTeeM B COOCTBEHHOM 
LIC STOTO CIOBa H pecbeKTOpoM. TakHM OOpasoM CTOAUHE BOJIHbI OOpasytoT- 
IBYMA BCTPeyHbIMM GOerylHMM BOJIHaMH, W3JlyYaeMbIMH PaSHbIMH M3JIyya- 
IaMH (puc. 2). 

Mogfyuatop 6yfer scekTuBHeli, eCJIH YJIbTPasBYKOBBIC MOA BCTPC4HbIX 
lyuaTemeH OMHOPOZHbI. OHOPOAHOCTh MoseH MocTuraercH MpWMeHeHueM 
‘auecTBe u3slyuaTelel yJlbTpasByka CePHeTOKepaMUKH M3 THTaHaTa Oapua. 
bTPasBYKOBBHIe NOJIA CeErHETOKePaMUKU OHOPOAHbI BO BCeM AMamasoue U3iJly- 
MBIX MMH 4YacrTOT. 

MogysATop MoxkeT ObITb OCYIMECTBJIeH He TOKO C ABYMA, HO HC OOuIbIIMM 
JIOM Uu3uyuaTenel. BapwanT Cc YeTLIPDMA U3 yyaTeAMM MO2KeT ObITh Ha3BaH 
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MOJYJIATOPOM Ha CKPellCHHbIX YJIbTPasByKOBbIX CTOAYHX Ce nan Ca 
5 Ka. 
CKPelLeCHHBIMH TapaMM BCTPeYHbIX M3syuaTeeM YIbTpasBy vi 


i 


Puc. 2. Pororpadus Mog~ynaTopa c ABYMA BCTPCYHbIMH U3 yuaTeAMU yJIbTpasByka 


UMEIOTCA BE Mapbl H3/yuaTeeH, YJIbTpa3BYKOBbIe BOJIHbI KaxKJOH napbl pe 
MIpOCTpaHAwTCA B yMepMeHAMKyAPHHIX Apyr Apyry HanpaBnenuax. Ilpenen 


5G GPG) Bi ORES ee uiCn 


Puc. 3. Uactoruple xapaKTepHcTMKH usmyyaTenel ymbTpa- 
3Byka H3 KepaMHKM TuTaHaTa Oapua. Ilo ocu opmHHaT— nHa- 
MpAKeHHE, HEOOXOMMOe JIA NOMyYeHHA MAKCHMAJIbHOH ry- 
OuHbI Mofyaauuu. J, 2,3, 4— xapaxtepucTuKu oOTeNbHBIX 
usdydaTeneH; 5 — xapakTepMcTuKa cmOxKHOrO usyyaTenA 


HbIM CJIyuaeM OeCKOHE 
HOrO 4MCJIa H3syuaTedl 
OyqeT BapvaHT Mopys 
TOpa cBeTa C WHJIMHAp Ht 
CKHM M3JlyuaTeemM yd 
TpasByKa. B 9TOM cJly4 
M3 THTaHaTa Oapua U3I 
TOBIACTCA WHIHHIP, TO 
WMHa CT€HOK KOTOpO 
onpeyeuseTca BhIOpaHH 
YaCTOTOH MOLYJIAILMH CE 
Ta. (Ununungp Bos36y: 
yaeTca Ha ‘COOCTBeHH 
YaCTOTe HIM Ha HeYeTHE 
rapMOHHKax, HM Tora 
XKHKOCTH, B  KOTOP} 
ONyUeH WHIHHAp, o6f 
3yIOTCH KOHILEHTpHyeCK 
CTOAUME BOJIHEI. 
UWlupuna  yacrorut 
XapaKTepMCTHK M3uyt 
TeleH M3 KepaMHKH 7 
TaHaTa Oapua cocTaBaA 
oKoIo 5% OT OCHOBH 


TACTOTbI, YTO Ha€T BOSMOXKHOCTh MPOMSBOAMTb MOYJAMIO CBeTa B yKa3aHH 
AMalasOHEe YaCTOT, a HE TOJIbKO Ha OHOM (UKCHPOBaHHOl yacTore. JIuana3 
wacTOT AM:pakUMOHHOTO MosyATOpa Cc HeCKOJbKUMH BCTPCuHBIMA 3J1yt 
TCIAMA YJIbTpasByKa MOXKET ObITb paciupeH TO 20—25% or ocHoBHOli 4 
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DTHI, CCIM MPHMeHATb HaOop us 4—5 usayuaTemeli c pasHbIMH Pe30HaHCHbIMH 
‘TOTaMH (puc. 3). 

| Vsnyyarem yabTpasByka M3 THTaHaTa OapHA JerKO BOSOyxKaloTCA He 
IbKO Ha MepBOH, HO H Ha BbICHIMX He4UeTHBIX TapMOHUKaX, JIA Yero Tpeby10Tca 
(NPpaA2KeHHA, HE MPeBHIMAIOULMe HECKObKUX BOT. MokysaTop mp Bosby- 
CHHM H3ulyyaTeeH Ha BBICIIMX TapMOHHKAaX MOSBOUAeT MOAYIMPOBaTb CBET, 
{3ABHCHMOCTH OT H3JyuaTemeH, C YacToTamu oT 2—3 yo 20—30 Mru. Kpome 
PO, BO3MOXHA MOAYJAMMA CBeTa B [Mama30He HU3KMX YACTOT, eCIM BO36y- 
arollee BbICOKOYACTOTHOE HalpAXKeHHE JONOMHUTEbHO MOMYJIMPOBaTb HH3- 
MH “aCTOTOH (puc. 4). 


2 4 6 WII 2 3 40 60 8 Okey 


———— > 


Puc. 4. UacrotHaa xapakTepucTuka udbpakiHoHHoro 

MOJLYIATOpa CO BCTPC4YHBIMH H3YYATeIAMM YJIbTpasBy- 

Ka Ha HH3KUX YacToTax. Ilo ocH opqHHaT — BeIHUHHA 
CHTHadla, IpOnopwvoHabHaA rlyOnHe Mo_ysIAWHH 


Ilockoubky B ONVCHIBAeMOM MOJysIATOPe CTOAUHE YIbTPa3sBYKOBbIe BOJIHbI 
93RalOTCH HECKOJIBKHMH U3JlyuaTeIAMH, TO HY2KHaA MHTCHCHBHOCTb YJIbTpa- 
3VKOBBIX BOJIH JOCTHraeTCA MPH MeHbUIMX BOsOyKalwouluxX HalpAxKeHHAX, 
eM B MOJlyJIATOpe c pediekTopom. Jia nNowyYeHHA MAKCHMaJIbHOH PJlyOHHbI 
OLYIAWHH MOAYIATOPOM C HECKOJIbKHMM BCTPeYHbIMU H3JyuaTeIAMH YJIbTpa- 
3yKa HEOOXOJHMbI HanpAKCHUA BLICOKOH YaCTOTHI NOpAyKa 1—2 B pH MOLLHO- 
fH oO 0,5 BT. 

B KauecTBe 2%KMKOCTeH, HanOJIHAIOMIMX THPpakWMOHHBIN MOLYJATOP, Weule- 
)06pasHO MPHMeHATh HKUAKOCTH C MaJIOH CKOPOCTbIO PaclipocTpaHeHHA YJbTpa- 
3yKa, OOaaroulue MaJIbIM MOFJIOULCHHeM YJIbTpasByKa HM MaJIbIM TeMMepaTyp- 
bIM KOSdPHUMeHTOM CKOpocTH yubTpasByKa. [IpaxruyeckH HaMyuHe pe- 
yAbTaTbI Waer Kcusom u 17% pacTBop sTHMOBOrO cnupta B Bose. IloceqHut 
paaeT TeMMepaTyPHbIM KOIPPHUMEHTOM CKOPOCTH, OJIM3KHM K HyVJIIO, H MO- 
eT ObITb PEKOMeHOBAH B TEX CJIy4aAX, KOra HYKHO UMeTb CTAOMJIbHbIe Py- 
AHY MOJLYIAWMH HU Pas0Bble XapaKTePpHCTHKH MOJYyJATOpa. 

B u3BecTHOM JuppakUMOHHOM MOyJIATOpe C pedsleKTOPOM HHTCHCMBHOCTb 
uppaKIMOHHOH KapTHHbl, a CJIe€JOBaTeJIbHO, HM rulyOHHa MOJYJAWMH 3aMeTHO 
MCHbIUAaIOTCA, CCIM JJIMHa KIOBETbI, CKOPOCTb HM YacTOTa YJIbTpasByKa TaKOBBI, 
rO OTPaxKeHHe OT H3yuaTeA YJIbTPasByKOBOH BOJIHHI, Mpomennent WO pe- 
meKTOpa HU OOPaTHO, NpOvcxoOAHT B NpoTHBOase C BOMHOM, U3lyyaeMOH 3TUM 
snyuateiem. [Ipakruuecku rtyOuHa MOLYAWMA Mower yMeHbulaTEca Ha 80% 
AaBHCMMOCTb TJIYOHHbI M (:asbl MOAYJIAWMM OT CKOPOCTH HM YaCTOTHI yaIbTpasBy- 
a, a TAKXKe OT Pa3MePOB KIOBETHI B MOMYJIATOPe C HECKOJIBKHMHM BCTPeC4HbIMH 
sIYUATeIAMH YJIbTpasByKa B Ba pa3a MeHbINe, YeM B MOMyJATOpe C pediek- 
ypom. Kpome Toro, B MosysATOpe C HECKOJBKUMH BCTPCYHBIMU M3JIyuaTe AM 
IbTPpasByKa BOSMOXKHO pa3flebHOe MHTaHve BCTPeYHbIX H3JyyaTeneH Hamps- 
CHUAMH, PaSHOCTb (a3 KOTOPbIX MOET PeryJIMPOBAaTECA. PallwoHaJIbHbIM 
s60poM pasHocTu (:ba3 MHTAaIOWIMX HanpsAxKeHHH MOXHO MOMLeprxKUBAaTb rly- 
{HY MOJYJIAMMM Ha MAKCHMaJIbHOM YPOBHe, H€3aBHCHMO OT BHEIIHUX YCOBHH. 
PH STOM PulyOuHa MOAyJAWHM MOLYJISTOPOM C HECKOJIBKUMH BCTPeUHbIMH H3J1y- 
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YaTeJIAMH YIbTpasByKa B 3 pasa Oosbie, YeM JIA MOLyATOpa c OeryiMM 
BOJIHaMH. 

@Ma3a MOLYAALHU CBeTa paCCMaTPHBAeMbIM MOY ATOPOM OCTaeTCA MOCTOAI 
HOH BO BPe€MeHH IPH JaHHOM pexkuMe padoThl, a pacnpesemenue (basbl B MOM 
peuHOM CeYeHHM MOYJIHMpOBaHHOTO MyyKa CBeTa 3HAYHTeIbHO OHOPOAHE! 
yeM JIA MOLyATOpa c pedleKTOpoM. 

Yka3aHHble XaPakTePHCTHKU AupaKUMOHHOTO MOLyMATOPa C HECKOJIbKMM 
BCTPC4UHbIMH H3JIyuaTeIAMH YJIbTPa3sByKa HO3BOJIAT NPHMeCHATb ero HE TOJIbK 
BO (sryopometpax (*), rae OH OyReT accbeKTHBHEH MOAYATOpa C pedleKTOpON 
HO HW B CBeTO,ambHOMepax (°). 


Tloctynua0 
2 XII 1959 


LWHMTHPOBAHHAA JIMTEPATYPA 


10. Maerks, Zs. Phys., 109, 598 (1938). 2 R.B4ar, Helv. Phys. Acta, 9, 67 
(1936). ° 10. B. Tonos, WU. HW. Anpuauosa, Vas. sBpicm. yueOu. 3aB., Teones3ui 
Hu aapodotocbemka, 1, 49 (1959). 4A. M. Bouu-Bpyesuy B. A. MomuaHoB 
Ontuxka u cnexTpocxonua, 1, B. 2, 113 (1956). * 1O.B.Tlonos, U.U;Aqgpuanosa 
M.A.TeaptTesBexk uu, OntuKo-mexanuy. mpom., 1, 30 (1959). 
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Jloxnagn Akanemun Hayk CCCP 
1960. Tom 131, N 4 


TEXHHYECKAA ®H3HKA 


E. M. CABHILKHH u Y. K. TYMCEMAJIMEB 


CBEPXMJIACTHYHOCLTh JIATYHM JIC59-1, JIETHPOBAHHOM 
ILEPHEM 


(ITpedcmaeaexo axademuxom H. TI. Bapdurem 19 X 1959) 


Oppekt «cBepxXmacTuyHocTH» B cucTteme Al — Zn Opin BrepBHIe onNcaH 
A. Bousapom u 3. A. Cauyepcexoi (‘) y sBTeKTO“AHOrO HM O1M3KHX K HeMy 
JaBOB, HCMbITAHHbIX B 3aKaJICHHOM COCTOAHHH Mp MOBbIWeHHbIX TeMepa- 


Puc. 1. @—-Mukpoctpyktypa ucxogHoH satyHu JICS9-1 B jebopmu- 

POBaHHO-OTO*KeHHOM cocTosHHH, 115 *; 6 —MuKpocTpyKTypa maTyHU 

JIC59-1, merupoBaHHon 0,1% wepux B ePopMHpOBAaHHO-OTO?K2KEHHOM 
coctosxHun, 115 x 


yax. A. A. Tipecuskozs u B. B. Uepsakosa onncasm (?,*) sdbdextT cpepxnua- 
[YHOCTH, OOHAPyXeHHbI UMM y pe3KO OXJaKeHHOH IPH KPHCTaIMsalnu 
exTuKH Al — Cu, aI. B. Crapuxopa u A. A. IIpecuskos (ue ony6s1MKOBaHO) 
NONaH cBepXxXimvwlacTHy- 


Tao 1 
Th y & + B-saTyHH. mec 


Mbt o6HapyxuJIH sABUJIe- are Kare 

> CBepXNacTHYHOCTH Y ian. | Cu PbaleraanlieZs | leccnuateel Fe 
you JIC59-1 B mpomecce 

IbITaHHAA ~= MCXaHMYeCKHX | 

HMCTB JIATYHU, JIerHpOBaH- t ae ee Oy OCTe 4... Coles, |) Caen ile ces. 
i uepHem, mp pasmy- — [55°9/ 40 | 015 | oct | em | en, | em 


x TemMlepaTypax. 
[ImxToBbiMu MaTepHasaMu [VIA MWwaBKH Cy Melb 2JIeEKTPOJHTHYeCKaH 


KH MO, wank mapku IIB, cBuHey Mapku C-1. Wepuii spoguvica B Bue MHII- 
‘alia, Coep2Kapllero (B BecOBLIX mMpomenTax): La 21; Ce 51,4; Fe 0,84; 
0,003; Cl 0,006; S 0,005; P 0,0006. 
IIpuroToBsieHve CIlWaBOB MPOH3BOMJIOCb B rp adHTOBbIx THIAX €MKOCTHIO 
KT MO0J, MOKPOBOM ApeBeCcHOrO YIvIA B BbICOKOYaCTOTHOH HHAYKIMOHHON New 
a Aske. 
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MuuimetaJJI BBOAMJICH B CIWIaB Nepel pasvIMBKOH, BbIepKUBAaJICA B PaciMa 
JICHHOM COCTOAHHH pH HHTCHCHBHOM NepeMelIMBaHHH B TeyeHve 10 MHH. HO! 
ymBasica mpu 1050° B MeqHYy}!o H3IOX%KHHLy. XAMMGeCKH COCTAB OMBbITHBIX CII 
sos JIC59-1 (B BecoBbIxX IpolleHTax) MpuBeseH B Tabu. |. 

V3 nomyyeHuplx cJIMTKOB pasMepom 670 X 240 xX 32 mm u Becom 45 1 
BbITAUHBaJHCh OOPasllbl JIA UCMbITAHHA Ha PaspbIB C pasMepoM PpaOoueH 4aCl 
5 X 20 MM Kak B JIMTOM, TaK H B Je*POpMHPOBaHHO-OTOMKEHHOM COCTOAHE 
(IpoKaT BXOJIOWHY10 CO cTereHbIO Jedbopmannu 45% u oTKur upH 670° B TeveHE 
3,5 "ac.), KOTOpble 3aTeM HCIbITHIBAJIMCb Ha pacTAKeHHe IPH CTaTHYeCKOM Hi 
Tpyxkeuun. Temmepatypa pu UcibITaHHAX perucTpHpoBasacb Mp Momo 
XPOMEJIb-aJIIOMeIeEBOH TepMOMapbl, Tops 
yuH cClaH KOTOPOH SKpaHHpoBaJicA Tp 
MOMOLLM aJOMMHHeBOH (ombru. Bpemsl BE 
Tep2KKU MpH ucnbITaHuu Opwio 15 mun. H 
KaxK]y!O TeMMepaTypHylO TOUKY HCMBITE 
Baloch MO TpH OOpa3ila. 3a mepy muta 
THUYHOCTH TIPHHHMalacb BeJIM4YHHA OTH 
CHTeJIbHOTO yuIMHeHHA 6 (B %), NocKOMI 
Ky 9Ta XapaKTepucTHKa OTOOpaxkaeT 934 
(beKT CBePXIIaCTHYHOCTH HarviaqHee, ye 
cy2KeHHe. 

HccueqoBaHHA MHKPOCTPyKTYPpbI CI 
BOB NOKa3aJIM, YTO CiwWaBbl JByX(a3Hbl 
(puc. la, 6). 

Jjanyble 06 H3MeHEHHH yJINHeEHHA Of 
pa3IlOB ClIaBOB, IpHBeeHHbIX B TaOJ. © 
B 3aBHCHMOCTH OT TeMIIepaTypbI HCTIIBbIT: 
HHA IpHBeeHbI Ha puc. 2. AnamH3 MOK: 
3bIBaeT, YTO YWIMHeHHe 6 JIA JaTyH 
JIC59-1 c pa3iH4HbIMH 2O6aBKaMH MHI 
MeTaJJla HMeeT IIMK B HHTepBasie 700—75( 
KaK B JIMTOM, TaK HB JedpopMupoBaHH 

20 100 200 ©6400 = 600 »3=9— 800 -S«OTOXKKeHHOM cocTosHHH. Bo Bcex cayuas 
joOaBKa MHUIMeTaJI1a IpUBOLUT K yBesIuy 
Puc. 2. Bausnne Temnepatypbl Hamiac- HMIO IJIaCTHYHOCTH AByxdasHOH JaTyH 
THUHOCTh WaTyHH JIC59-1 c nepuem. / — IPH OJMHAKOBOM CO,ep2xKeHHH CBHHIA. V 
HcxoyHad WaTyHb JIC59-1 B Zehopmupo- 
BAHHO-OTOROMEHHOM. cocromuuM: 2. PC 2 BAAMO, WTO UCKO ad aa) yeas 
JIC59-1 +-0,1% mepua B Aebopmupopan- C TIOBbIMIeHHeM TeMMepaTypbI B OOAaCT 
HO-OTOXK2KEHHOM coctosHuH; 3 — JIC59-1 300—500° o6HapyxuBaeT 30HY Ten0BC 
B anToM coctoaHuu; 4 — JIC59-I-0,1% xpynKoeTH, a Raviee B MHTepBase TeMm 
WepuA B JIMTOM COCTOAHHH fo) 
patyp 650—750° — sony mnuaacruunocT! 
XapaKTePH3yIOUlylocA 3HAYHTebHO B 
JIMYMHOH OTHOCHTeJIbHOTO yIMHeHHA (56 = 70% nA smuTOrO cocTOAHUA 
6 = ~90% juin LecbopMupoBaHHO-OTOAR*KeHHOrO cocTosHHA). TlomyueHHpri H 
MH SKCHEPHMeHTAaJIbHbIM MaTepuas WIA UCXOQHOH JaTYHH COBMafaeT c JIMTep. 
TYPHbIMH JanHbIMH. J[oOaBKa oKouo 0,1% nepua KopeHHbIM O6pasoMm u3MeHH 
TeMMepaTyPHbIH XOX YIMHEHUA OOPaslla U3 JaTYHH MPH MCMbITaHHM Ha pact 
*KeHHe. GOHA XPYNKOCTH CriaxKUBaeTCH, a BEJIMYMHA OTHOCHTeAbHOTO YAJMH 
HUA O IPH TeMMlepaType MaKCMMaJIbHOH MuiactuuHoctu 750° B  jedbopmupoBa 
HO-OTO2%K2%KEHHOM COCTOAHHH MpeBpiluaeT 150% (puc. 3). 

Bompoc 06 OnTHMaJIbHOM cOjepxKaHu Wepus B saTyHH JIC59-1 cnenuasi 
He HCCeNOBaJicA. OHaKO OblIO YCTaHOBJIeHO, YTO JOOaBKa OKOTO 0,1% uepr 
cnocoOcTByeT NoABAeHMIO SiPekTa CBepXIacCTHYHOCTH, a COsep2%Kanne epi 
B KOuMYecTBe 0,5 % yMeHbllaeT STOT ScpcekT. 

Mb He cTaBusiM cBoeli 3aaueli ycraHoBuieHve (pu3HKO-XUMUYeCKHX NpHu 
NOABJICHHA SPdeKTa cBepXMMacTHYHOCTH. OfHakO ObIIO 3aMeYeHO, ITO BeMUN 
sToro s*PeKTa 3HauHTeIbHO 3aBHCHT OT CKOPOCTH HarpeBa H BpeMeHH BBIsep2 
KH OOpasoB pH TeMMepaType MposBenua cBepxmuactuyHoctu 740—75( 
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OmnocumensHoe ydnukenue 0 
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3 [MarpamMbl CocTOAHHA cucTempl Cu — Zn cuelyeT, YTO B 9TOM TemMMepaTyp- 
M HHTepBase JaTyHb JICd9-1 nperepneBaet daz0Boe npeBpatienue (a +8)—p. 
O-BAuMoMy, 2PPeKT CBepXMJAaCTHYHOCTH CBA3aH C MeTAaCTaOHJIbHBIM COCTOS- 


Puc. 3. Jlaryub JIC59-1 + 0,1% wepua. a— ucxogHEI o6pasen 
oO ucnbiranua, 6 — oOpasel, pasopBaHHbIH npn 750° 


vem JIatyHu JICS9-1, serupoBanHHOH wepHem. Ilostomy TenoBble BO3zeHcTBUA, 
IpHOMKalollNe CiWaB K PaBHOBeECHOMY COCTOAHHIO (yBeJIM4eHHe HHTCHCHBHO- 
‘TH HarpeBa, BPeCMeHH BbIJepxKKH H Jp.), yMeHbllaioT sddekT cBepxMacTuy- 


10CTH. 
Tlocrynusio 
13 X 1959 


UWUMTMPOBAHHAA JIATEPATYPA 
1 .Bousap, 3.A.Cpugepckaa, Mas. AH CCCP, OTH, Ne 9 (1945). 


A.A 
A. A. Tipecuakos, B. B.4epspakosa, U3s. AH CCCP, OTH, Ne 3 (1958). 
A. A. Iipecuaxkos, B. B. Vepspakosa, Becrx. AH KasCCP, Ne 12 (1958). 
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Aornayn Ankagemun nayr CCCP 
1960. Tom 131, Ne 4 


XHMHA 


Yaeu-koppecnonyzent AH CCCP H. MI. AJIAMAPHH u JI. WH. KY3HELLOB 


0-OKCHBEH30JICY IbB®UHOBAA KUCJIOTA — HOBbIM 
| AHAJIATHYUECKHM PEAKTMB HM CTPYKTYPHbIM AHAJIOr 
CAJINWMJIOBOMW KHCJIOTHI 


Cy.1bHHOBbIe KHCJIOTHI MOryT paccMaTpuBaTbCA Kak aHaJlOrH KapOOHOBbIX 
kucOT. AHaJIMTHUeCKOe MCMOb30BaHHe apoMaTHyecKHXx CYJIb(UHOBbIX KHCJIOT 
3 IeJIOM psxAe culy4yaeB Oovlee BbITOHO, YeEM MpHMeHeHNe apoMaTuyecKUX Kap- 
SOHOBbIX KHCJIOT: CYJIb*PHHOBbIe KUCJOTHI JTYWe pacTBOpsIOTCA B BOJe, OHH 
carKalOT HEKOTOPble MeTaJIbl H3 Ooee KUCMON cpelbl H OONalaloT Goulee 
CeJIEKTHBHBIM JleHicTBvem (*~*). 


IIpedcraBialO HHTepec CHHTESHPOBaTb HU M3yY4UTb aHaHTHUeCcKOe NoBere- 
He O-OKCHOeH3OJICYJIbBpHHOBOH KUCcOTE (1) — 


oTpYKTYpHOrO aHaslora cavIMIlMIOBOH ~~ KUc- ra za 
noTnt (11). 
OH OH 
TloryuenHasd HaMH BHepBble 9Ta KUCOTAa Mper- 57 7 
cTaBJIAeT cCOOOH OeclBeTHbIe Mpu3MaTH¥ecKHe f i 
KPHCTaJIbl, XOPOWO pacTBOpHMpe B Boze. Te- a an 


DCKPUCTaJJIM30BaHHbie 3 a=upa, OHH UMeuH 
r. mt. 71°. [[popeqenHpt avasiv3 MOKa3aJl, YTO MIpOMeHTHOe COJepxaHue cepbl 
B STOM COCHHEHHH COOTBETCTBYeT TeEOPeTHYeCKOMY COslep2KaHHIO. 

BpluIH CHATbI CMeEKTPbl CBeTONOrIOUleHHA 3TOH KuUCTOTHY (CM. pHe. 1, Ha 
KOTOPOM [IpeACTaBJIeCHbI JIMUIb [Be BbiIOpaHHple KpuBble | As cpaBHeHHA Cc 
KpuBOH cBeTonorsmomjeHHaA I1) npu pa3- 
JIMUHBIX 3HaveHHAX PH, HM Ha OCHOBe 
MOJYYCHHNX KPHBbIX CBeTOMOFIOLLe- 


HHA Opiwia onpesemeHa Korn —Kaxky- 
ulavca KOHCTaHTa MuccolMalun OH- 
rpynnbr sToro peaktuBa. B pacrBope 
cybUHOBaA rpyina Auccoluupyer, 
NO-BHAHMOMY, IIOJIHOCTBIO, Tak Kak 
KOHIEHTPaluA BOJOPOAHbIX MOHOB, 
0 5 i = W3MepeHHaH Ha CTCKJIMHHOM 3JICKT- 
230 250 270 290 HO 330 350m poe, B TOUHO MpuroToBseHHOM 0,01 
Amare M pacrsope 0- OKCHOeH3 OsICy Tbh HO- 
Puc. 1. Kpuspre cCBeTOMOrOMeHHA BOHDIX BOH inte cocrapaata 1,38 -10 
PacTBOPOB 0-OKCHOeHSONICYAbPUHOBOH KucMoTH  T-HOH Ht. Ge pH. 1,86; senoaromy, 
M CaJIMUMAOBO! KUCMOTH: @— HCMOHM30BaHHaA MeTOR H300eCTHYCCKHX TOUeK, HC- 


bopma I (pu pH 6); 6— uonn30BanHas Popma NOAb3OBaHHbIi, wat  OnpeqeneHua 
I (npu pH 11,98); ¢ — nenonn30BaHHas (opma 


II (npn pH 6, npwuem npusegenuaa wenuunna Kon, HeMpHMCHHM WIA ompedese- 
ej; yBemuuena B 10 pas) HUA KOHCTaHTE! ZuccolMalun SO.H- 
rpy nt. 


Onpesenenne Koy nostomy metoxy (°, °) MpoMsBo_MI0Ch mMyTem pellleHisA 
ABYX YypaBHeHHH: 


(lett ie De eID) 
OH = 0 ;ETt 
D = Dy (14428) w Kon = 5 SU), 
rie D,, D, u D — onrmueckve MIOTHOCTH PaCTBOpPOB, COMepxKAalllHX COOTBET- 
STBEHHO MOJICKYJIbI 3TOM KHCOTI C HOHH3OBaHHOH, HeMOHM30BaHHON Ppyiimou 
é " : 3 
OH uw cMecb MOsIeKYJI B HOHH30BaHHOM H HeHOHUZOBaHHOH opMax; [HT] — 
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i 
MOJIAPHad KOHIeHTpaluA WOHOB BOJOpota B pacTBOpe, COAeprKallleM CMECCE 
MOJIeKYJI B BBIMeyKa3aHHEIX (opMax. Bpima BErncieHa CpeXHAA Be/lH4HH 


Kou v3 5 3HaueHHi, MOTyYeHHBIX 0 MpeoOpasoBaHHOMy ypaBHeHHl0: 


Tlomyuennpie JaHHpe mpelcraBlenpt B Tad. |. 


a 


D=D; 


Kou = —>, 1H") 


Taoanma a 


pH Hr D Do Kou < OF pean 

8,34 4,57-40-9 0,075 0,0425 2,29-40-8 

9.45 7,08-40-10 0,125 0,0125 6,37-10-9 | 

9.55 2'82.40-20 0,150 0.0125 3,10-40-9 7,15-10-2 

9,65 2,24.10-20 0,165 0,0125 2,93-10-9 (ie 
10,38 4,17-40-21 0,200 0,0125 6,26-10-0 |? —8 415) 


Jl nosyyeHHoro peakTuBa, 10 aHasoruu c I, 


CJIETOBAJIO OMUTATb o6pa- 


30BaHHA XapaKTepHbIX COeMHEHHH C PAJOM MeTaJJIOB H, OcodeHHO, c Feer. 
Bp CHATHI KPHBbIe CBETONOPMOWeHHA KOMIIJICKCOB 0-OKCHOeH3OJICy JIbpu- 


HOBOH KHCJIOTLI C Fee? (cm. 


500 


400 500 G00 TO mp 


—— 


Puc. 2. Kpuspre cBeTromorsmomye- 
HHA pacTBopoB KommsmeKca Fe+ 
clnpu pasqMuHbIX SHaYeHHAX 
pH (npegcrapexbl CnoWHOu JM- 
Huei). /—pH 1,9—7,53; 2— pH 
8,34; 3— pH 8,57; 4—pH 8,71; 
5 — pH 9,02. Konyentpauua 2xe- 
mesa — 2,041- 10-4 momb/a; 1 Kto- 
BeTbI = 1,00 cm; KOHWeHTpallHua 
I=0,04 %.(Kpusaa cBeronorvo- 
WeHHA peakTHBa mpeycTraBeHa 
IIpepbIBUCTOH JIMHMeH) 


puc. 2). M3 pwc. 2 BuaHO, 4TO NepBHli cuove- 
TOBBIH KOMIMJI€KC (Awake = 023 — 527 Mu) cyule- 
CTByeT B IMpoKoM uHTepBame pH 1,9 —7,53 
(o6macTb pH Huxe 1,9 He ucceqOBaJacb); CHJIb- 
HO MOrsouawoulul 2-H KOMTIIeKC (Awmaxe = 336 — 
337,345 Mu) cyulecTByeT B y3KOM MHHTepBawe 
pH8,34—8,71 mu HaxonuTca B paBHOBecHH C 
3-M KOMIVJIEKCOM (Awaxe = 406 —410 mu), o6pas3y- 
1OUIUMCA B HHTepBalile pH 8,34—9,02. IIpu 
3HayeHHAx pH Bpllue 9 HadsOqaeTcA NOMYTHe- 
HHe paCTBOpa, CBA3aHHOe C paspyIeHHeM KOM- 
lviekca H OOpasoBaHvem Fe (OH)s. 

C momMoulbio §=MeToxa OcrpompicaeHcKoro — 
)KoOa Hamu OblIO ycTaHOBJIeHO, uTO mpuH pH 
1,9 MomapHoe cooTHOIWeHHe peakTuBa u Fe** 
JIA (PMOMeTOBOrO KOMMIeKca paBHO |: | (H3Me- 
peHve nmpopoguocb mpu 500 Mu u 415 mu). Ipu 
pH 6 nu Bpllie KOMMOHeHTH! GOydepHOoH cmecH 
CO3aloT TOMeXH, H MOJIAPHOe COOTHOMeHHe yc- 
TaHOBUTb He yalOcb BCwIeqCTBHe OOpa3s0BaHHA 
alleTaTHbIX KOMIMICKCOB 2Kele3a B ITHX YCJO- 
BUAX. Mone u Antepcou (7) aHasIOrH4uHO OTMe- 
YalOT HEBO3MOXHOCTh YCTAHOBJICHHA 3THM MeTO- 
JOM COOTHOWeHHA Moe Fe** uw cympcbocanu: 
WHJIOBOM KHCJIOTEI B KOMMVJICKCHBIX COeIHHeEHHAX 
B UeJIOUHBIX OyepHEIX pacTBopax. YuHTHIBAA. 
uTo mp pH 1,9 qucconvanusa OH-rpynnpt Jon. 
Ha WeHKOM NOJaBJIATbCA, a CyJIbPHHOBaA Ppyit 
a, HaOOoOpor, B STHX YCNOBHAX MOMHOCTbIO HO: 
HH30BaHa H peakIMOHHOCHOCOOHa, CU¥HTaeM 


4YTO cOocTaB (HOJIeTOBOrO KOMMIe€KCa, BEPOATHO, MOxKeT OBITb BbIpaxKeH (bop 


MY JIOH: 
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CpaBHuBaxt JaHHble MO cieKTpOdoroMerpuHyecKOMy H3yYeHHIO KOMMIeKCOB: 
KCHOCH3OJICYIbPUHOBOM KUCIOTH H CaMMIOBOH (HH cy Ib*ocaJIMMNIOBOH) 
cmoTEt (8""t) c Fe** (cm. ra6u. 2), MoxHO HalirH aHanoruio B NOBeleHHM 
iX KHCJIOT: OHH OOpasyloT TpH KOMMIeKCHEIX coesquHeHHA c Fe*', npuyem 


Te a0 vier ae 


TlopaqKo- ey UyBcTBH- 
Kucaorst ree HUA Bou nae axe © make ep ty 
| 
)KCHOeH3O0ICY Ib(pUHOBAA 4 1,9—7,53 |523—527 1440 0,4 
“ 2 8,34—8,71 |336—337,345} 6960 ~ 0,08 
3 8, 34—9,02 |406—410 1620 0,35 
nboca JHWHOBAaA ik 0,7—2,0 497 1800* 0,3" 
2 4,8—5,8 464 4300* 0,13* 
| 3 BbIe 8 427 9750* Oites 


* PaccuHTaHO HaMH MO JIMTepaTypHbIM JaHHbIM (8), 


KCHMyMb! cBeTomorioujeHua |-ro u 3-ro KOMMeKCOB MOUTH COBNMaalor; 
KOe Xe COOTHOMeHHE peakTHB : Fe** B nepBoM duOuleTOBOM KOMIIeKce; UyB- 
BUTCJIbHOCTh peaKIHH OAHOFO HM TOTO Xe MOpsKa. 

Ycrowunpocrb (uoueToBoro KOoMmsieKkca (1) c Fe** (neckombKo Heli), a 
K2KE MOAYHHEHHE 3aKOHAM CBETONOFJIOULCHHA Jake B HHTePpBaJle JOBOJIbHO: 
i38KUX  KOHWeHTpaluh 0,18—0,9 y Fe* 
| Mi NOSBOJIAeT HCMOIb30BaTb ITOT PeaKTHB WA 
id KOJIMYECTBEHHOFO O7mpedeJIeHHA >Kevlesa. 

o-OxkcnOeH3OUICV IbUHOBaA KuCIOTa OOpa3sy- 

C HeEKOTOPBIMH JpyrHMH MeTaJlJIaMH pacTBO- 
iMbI€C KOMIWI€KCbI, TIaBHbIM OOpa3soM, B LeJ104u- 

MM cpefle B, TOM 4HCJIe HM OKpalleHHbIe: OpaH- & 
©BO-KPaCHbIli C ypaHHJI-MOHOM, OypbIli C KOOaJIb- 

M, 2KeJITO-Oy pbId C HUKeJIeEM, H3YMpy/lHO-seule- 

i c Mefbio. I[IpefcraBiauocb WHTepeCHbIM ee 
icCMOTpeTb peakuHIo U(VI) c stTHM peaKTHBOM. 

aMH Obiuia NOIy4ueHa KpHBasd 3aBucnMoctu onTH- Puc. 3. Kpupas apse et? D 
KOH MVIOTHOCTH pacTBOpa KOMMWeKca ypaHa pactTBopa Komnsexca UO," cl 
I or pH pacrsopa (puc. 3), Ha KOTOpOi uMe- OT SHAayeHA peepee 2 
Ted [Ba 3aMeTHO BbIPaxKeHHbIX MaKCHMYMa. ce ar gi sepia 
peqmosoxKeHHe O CYIMeCTBOBAaHHH JByX KOM- , 
IEKCHBIX cOoequHeHHH U(VI) c 0-oKcHGeH30JICybPUHOBOK KUCJIOTOH  B. 
la6oKuciol (pH 6,56) u B cnaOouenouHolt (pH 8,71) cpeqax noyrBepAu0cb,, 
ra Obwin MOJyYeHEI KPHBbIe CBETOMOTIOWEHHA PaCTBOPOB KOMIIJI€KCOB IIpH 
MX 3Ha¥eHHaAX pH (mMakcumyM KpHBOM cBeTonoromeHHA 1-ro KOMMIeKCa. 
AcnioioxKeH pH 326 mu, a Broporo— mpu 362 My). 

UyBcrBuTeIbHOCTh peakIMM Halllero peakTHBa c ypaHoM pu pH Sl lees 
paTHoM Oydepe cocraBaset 1,4 y U B1 Ma. Iloqumnenne 3aKoHaM CBeTONO- 
IOWeHUA CYyllecTByeT Jaxke B HHTepBase KOHWeHTpalu 2—50 y¥UB | Ma, 
(O- MOXKHO HUCHONb3OBaTb AIA KOJIMYeCTBeEHHOTO OMpeseenua ypaHa. Uys- 
BUTeIbHOCTL cysbpocatuuusatHoll peakuuu paBna 7yU Bl Ma (Py. 

Hakouell Hao OTMeTHTb, UTO HaslHUMe CYbPHHOBOK Tpynnbl B MOJIeKyJe 
IMcaHHOrO peakTHBa OOyCJOBIMBaeT OOpasoBaHHe HepaCTBOPHMBIX OCaKOB 
Ti, Zr, Th, U(IV), Sc, Bi uw mexoroppmmu ApyrHMu MeTaJaMu. Oco6eHHO: 
HTepecHO MOBeeHHe 2KeJITO-OpaHxeBoro oOcaKa 0-OKCHOeH3OUICY JI b(PHHOBOH 
ucHOTHE c Ti: OH He 9KCTpParMpyeTcaA OpraHWyecKHMH PaCTBOPHTeAMH, HO 
ACTBOPACTCH B TeX, KOTOPHIe CMeIIMBAIOTCA C BOJOM UM COMep2KaT CIMPTOBY IO 
yynmy. OcaqkKH OCTaJIbHBIX MepeYHCJIeHHbIX KaTHOHOB 9THM CBOHCTBOM He 
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o6nanaior. KpuBad cBeTOMOrsOuleHHA pacTBOpa KOMIIJIeKca Tic (1) upHae 
1—2 B cMmecH C 9THJIOBLIM HJM M30MPONHJIOBbIM CMMPTOM MPH COOTHOLIeH 
1: 1 (onruManbHble ycuoBHaA peakWMH) MMeeT MaKCHMYM IIpH A = 329—330 7 
(Eyaxc== 1160). UyserBuretbHOcTb Janno peaxnun (0,4 y Ti B 1 ma), moy4 
HeHHe ee 3aKOHAM CBETONOPIOMLeHHA JIA HHTepBasla KOHWeHTpalu 3,5—d0 
Ti B 1 ma, ycroiiunpocrb BO BpeMeHH (12 Yac.) MOSBOAIOT HCMOJb3OBaTb 9 
peakILHI0 WIA KOJIMYeCTBeHHOrO Onpesenenua Ti. MHTrepecHoO CKa3aTb HeCKOS 
KO COB O coeuHeHHn Ti c 3THM OpraHHueckuM BeulecrBoM B 96% H,SC 
Vispecruo, uTO B 9THX YCOBUAX CaJIMILMIOBad KHcOTa Cc Ti OOpasyer kpacH 
okpaummBanne. Mbt yOeqHIMcb, UTO Taka peakIHA MpHcylla BCeM cbeHou 
HU CO@AMHEHUAM C 3HOMbHOM FpynnupOBKOH, B TOM uHce B-HadTony, 8-OKC 
XMHOIMHY WM Ap. (YTO MOXKeT ObiTbh HCMOMbSOBAHO KaK Ka¥eCTBeHHaA peaklll 
Ha 9HOJIbHyIO rpynnmy). o-OxcuOensoucyibppunoBaa KucHoTa B 96% HSI 
caMa OKpalllMuBaeTCa B CHHHi UBeT (Ka¥eCTBeHHaA peakIMA Ha CyJIb(MHOBY 
rpymmy), HO B mpucyrcTrBHH Ti H3MeHAeT OKpacKy Ha KpacHyW. 

O6cyxKaad MOyYeHHbIe pe3yJbTaTbl H CpaBHUBas CBOHCTBa 0-OKCHOeH3O 
CYJIbUHOBOH HM CaJIMWMIOBOH KHCJIOT, a Tak»%Ke HX OTHOWeHHe K KaTHOHE 
MeTaJJIOB, MOXKHO CieslaTb HeKOTOPbIe BbIBOAbI, MpeAcTaBJAIOUlMve onpeslese: 
Hbiid Teoperu¥ecKuli HHTepec. HoBoe opraHwyecKoe coeqMHeHWe CcOxpaHa 
MOUTH BCe XMMMYeCKHe CBOMCTBa, XapakTepHble Jia I], HO B OTIM4Me OT Call 
ILMJIOBOH KUCJOTH, pearupyeT C pAXOM MeTaJIJIOB B Oosee KUCION cpesle, W 
ABJIACTCA CC AHAJIHTHUeCKHM MpeMMyulecTBOM. AHaJIOPHUHbIe OcaKM C CaJIHI 
JIOBOH KHCJIOTOH B KHCJIOH cpeqe OOpasyloTCA, HO MOMeHTaJIbHO pa3spylllatorc 
C BbIMaeHveM CBOOOAHOH KuCcIOTHL. Oco60e cBOMCTBO CyIb(MHOBOK Ppynnsl - 
HaXOJMTbCA B JBYX TayTOMepHpIx (popmax ('°) — moBbiiiiaeT KOHCTaHTy JucC 
Halu STO KHCJOTH HW B TO %Ke BPeMA OGecneuHBaeT OOPasOBaHHne COeLMHEHE 
B kucoH cpege. Ilo cpoum usu4yeckHM CBOHCTBaM 0-OKCHOeCH3OJICYJIbPHHOBE 
KHCIOTA JOBOJIbHO pe3KO OTMHYAeTCA OT CaJIHMIMJIOBON: ee TEMMepaTypa MlaBJ 
HHA TIPHMepHo B 2 pasa MeHbllle, YeM Y MOCMIeAHeH; OHa JIyUle pacTBOpHMa B BOI 
eBa 3aMeTHO dplyopecllupyeT; xyxke cyOmMMUpyeTcA (TOJIbKO B BakyyMe 
CYIbPHUHOBad Tpynna ITOH KUCOTHI WuccowMUpyer Haleso, pK’ ee OH-rpynn 
8,15, B TO BpeMa Kak pK’ kapOoHOBOH Trpynnbl CaJIHWMIOBOH KHCJIOTHI paBe 
3 u pk’ OH-rpynnp papen 13,4 (*4). CxogcrBo xXHMMueCKHX CBOMCTB 9TP 
KHMCJIOT MOMYePpKHBAaeT ACHCTBHTeJIbHYIO aHaJIOrHlO B UX CTPOCHHH, PasMUnA # 
B UX (Pu3H4¥eCKHX CBOMCTBAX MOXKHO OObACHHTb CIOCOOHOCTHIO. CyJIb*UHOBC 
rpyllbl HaXOJHTbCA B ABYX PaBHOBeCHbIX POPMaX C UYeTHIPeX- HM IWecTHBaJIeH 
HbIM aTOMaMH CepbEt. 


Mockosckui TrocyfapcTBeHHbIli yHUBepcuTeT Tlocrynuso 
um. M. B. Jlomonocosa 19 X 1959 
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Aoknagn Akanemuun nayr CCCP 
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XHMH ff 


4uen-koppecnonfent AH CCCP K. A. AHJ[PHAHOB u H. A. KYPAHIEBA 


O PEAKUWMH YETbBIPEXXJIOPHCTOrFO THTAHA 
C TEKCAMETHJIQUCHJIOKCAHOM 


B JIMTepaType OblJIM ONMCaHbI PasJIM4Hble MeTOMbI PaspbIBa CHJIOKCAHHbIX CBsA- 
i JelicTBHeM Ha reKCaMeTHJIMCHIOKCaH CepHoH KucuoTHI (1~*), menoueli (4,5), 
Cl, (°). Haim onpitbi nokasau, uTO MpH JelicrBun 4ueTbIpexxJiopucrtoro TH- 
Ha Ha YeKCaMeTHJIMCHJIOKCaH Mp TeMMepaTypax, Mpespillarowux 100°, 
JOMCXOMUT PaciilellJIeHHe CHJIOKCaHHOM CBA3H C COpas0BaHHeM TPUMeTHJICHJIOK- 
XJIOPIIPOHSBOLHbIX THTaHa. 

IIpu uccweqoBaHuH peaKIHH pacileleHHA CHJIOKCaHHOM CBA3H B reKca- 
THJIMCHJIOKCaHE YETHIPEXXJIOPHCTLIM THTAHOM ODIO HaliJeHO, YTO, ecu Mpo- 
CC MPOBOAMTCA pH Temmepatypax 120—200°, peakuua mpoteKaer mo cxeme 

TiCly + (CHs3)3 SiOSi (CHs)3 > ClsTi [OSi (CH3)3] + (CH3)3 SiCl; 
HW STOM MOJydaeTCA TOJIbKO TPHMETHJIXJIOPCHIaH HW TPHMeTHJICHJIOKCHTpHXxs0p- 
iTaH (BEIxog 69,8%). 

Bce NOMmbITKH MOJYYHT MPOAYKTbI BbICLUHX CTelMeHeH 3aMelleHHA, a HMCHHO 

ic-(TpHMeTHJICHJIOKCH)-MXJIOpTHTaH, HH K YeMy He MpHBemH. OqHako mpH Mo- 


IMIeHHH TeMMepaTypbI peakuuu 2o 280—350° npoucxogzuano o6pasoBanne 6uc- 
PUMeTHJICHJOKCH)-TUXJIOPTHTaHa lO peakiHu 


TiCla -- 2 (CHg)g SiOSi (CHs)3 > CleTi [OSi (CHa)s]2 + 2 (CHa)g SiCl. 


BIXOL Onc-(TPHMeTHJICHIOKCH)-quxsopTuTaHa 34,7%. Oro moKaspiBaer, 
0 3aMellleHHe raslouyja y THTaHa Ha BTOPy!O CHJIOKCHIpynny, BepOATHO, Mpo- 
KaeT B Pe3YIbTaTe B3aMMOJeHCTBHA TPHMETHJICHJIOKCHTPHXJIOPTHTaHa C TeK- 
IMETHJIJMCHIOKCaHOM. JIA NOATBepKMeHHA ZTOTO NOMORKeHHA ObIIM MocTaB- 
sHbI OMBITLI, B KOTOPbIX Ha TeKCAMETHJIJUCHJIOKCaH eHCTBOBaJIM TPHMeTHAI- 
[{MOKCHTPUXJIOPTUTAHOM pH TemMiepatypax 280—320°. IIpH stom mnponc- 
MIO OOpasoBaHve Oxc-(TpHMeTHJICHJIOKCH)-2uXJOpTuTaHa (BbIxXoy 43,0%) 
) peaklliu 
ClsTiOSi (CHs)3 ++ (CHa)s SiOSi (CHs)3 > CleTi [OSi (CHs)s]2 + (CHs)s SiCI. 


Mpt cavTaeM, 4TO peakKUMA pa3pbIBa CHJIOKCaHHbIX CBA3eH B reKCaMeTHJI- 
ICHIOKCaHe UeTbIPEXXJIOPHCTLIM THTAHOM IpoTeKaeT M0 CvJiefyiIOulemy MeXa- 
ABMY . 

AToM THTaHa B YCTHIPEXXJIOPHCTOM THTAaHe KOOPAMHHMpyeTca C KHCOpoOs,OM 
‘KCAMETHJIIMCHIOKCaHa C OOpa30BaHveM MepeXOQHOrO KOMIIVIeKca: 


(CHs)s Si (CH) Si at a) 
OMOTICl I> oma. tet Ge (1) 
vy ve Sci | 
(CHs)s Si (CHs)s Si Cl 


JlaibHeliumit mpomecc, B pe3yJibTaTe lepepaciipeseJleHHA 3/1eKTPOHHOIt 
JOTHOCTH, COINPOBOx* TdaeTcA Pa3PpbIBOM CHJIOKC€aHHOH CBH3H C IIpHcoewHHe- 
WeM THTAHa K KHCJIOPOAY HU o6pa30BaHiem TPDHMeCTHJXJOPCHaHa H TDHUMeTHJI- 
A JIOKCHTPUXJIOPTHTaHa: 

(CHa)e Si cia iGi 
0... TiC | > (CHs)s SiCI + (CHo)s SiO TiCls, (I) 


(CHa)s Si apd 
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IIpucoequHeHve BTOpo CHJIOKCHrpylmbl K aTOMy THTaHa MNpoHcxoAy 
BePOATHO, TakxKe yepe3 KOOP MHALMIO aTOMa THTaHa TPUMeTHJICHJOKCHTpP 
XJIOPTHTaHa C TeKCAaMeTHJILACHIOKCaHOM: 


cl 
(CHa)s Si, TESS Poe lage mt 
>O-2 Gy Ti0Si(GHpe Cen nde (11) 
(CHg) am ee 
Be i 
(Ciel ye OSi (CHs)s _ 


C Moce_yIOWWMM COpasoBaHveM TPUMeTHAXJOpcHsaHa Hi | Ouc-(TpHMeTHJICH 
OKCH)-UXJIOPTHTaHa: 


-'(CHs)s Si ae 
SS | 
oa TiC —s (CHg)3 SiCI - CleTi [OSi (CHy)sls. a 
vA | 
(CHs)s Si enn 
OSi (CHs)3 


IKcCNeEPUHMeHTAMbHAA Wane ib 


Ilomyueuue TPHMeE€THACHMOKCHTPHXAOPTUTAH 
Cmecp 58,6 r (0,308 moss) TiC], u 50,0 r (0,308 mona) rekcameTusqucusoKca 
3arpyxauacb B KolOy PaBopcKoro, cHaO*KeHHY!0 BbICOKHM JedsermaTopc 
Cmecb HarpeBaslacb pH Temnepatype 120° B TeyeHHe 4aca, 3aTeM ObIJI OTOTH 
TpuMeTHIxJopcusaH 29,6 r (Cl — 32,4%) npn Temnepatype 58—60°, Ky6oB: 
OcTaTOK MloxBepraJica BaKyyMHOH NMeperoHke pH TemMepaType 62—63°/8 | 
(aut. QaHHbIe 67°/9 mM), ObiIvIO BEIZeNeHO 52,52 r TpHMeTHJICHOKCHTpUx Op 
JlaHa, BbIxog 69,8%. 


Hafigeno %: Cl 43,56; 43,20 
C3H,OSiTiCls. Brraucneno %: Cl 43,71 


TWonyuenne Ouc-(TpHMeTHACHAOKCH)-RUXAOPT 
tTaua. 1. Cmecb 29,0 r (0, 153 moma) TiCl, u 50,0 r (0,306 moms) rekcameT! 
WMCHJIOKCaHa MpOlycKaslacb yepes KBaplleBy!0 TpyOKy, HamouJIHeHHY!0 OUT 
CTeKJIOM H NOMeleHHy?0 B Heub. Temnepatypa B meu 300°. Co6pannag B pH 
HUKe, OXJIaKaeMOM BORO, CMeCb NoOsBepradach PpakwHounpoBannio. IIpu Te 
nepatype 87—88°/8 mm O10 BEIqemeHO 15,6 r 6uc-(TpuMeTAsICHIOKCH)-7uXI 
TuTaHa. Bpixog 34,7%. 


Hatineno %: C 24,49; H 6,36; Si 18,8; Ti 16,40; Cl 23,5 
CeHygO2SioTiCle. Brruncneno %: C 24,15; H 6,04; Si 18,8; Ti 16,45; Cl 23,88 


2. AnanorwuHbim 06pa30M, HO TpH Temlepatype meu 320° uz 39,1 r (0 
MOJIA) TPHMeTHJICHJIOKCHTpUXJOpTHTaHa Hu 25,9 r (0,16 moma) rekcameTHJIIM 
JIOKcaHa BbieseHo (bpakUMonupoBanHeM (pu 63°/3 mm) 20,5 r Ouc-(Tpumer 
CHJIOKCH)-2uXJopTutana. Brrxoy 43,0%. 


Hatizeno %: Si 18,2; Ti 15,95; Cl 24,6 
CsHygOSigTiCl,. Brruncneno %: Si 18,8; Ti 16,45; Cl 23,88 


VWncTHTyT 9JeMeHTOOpraHMyecKUX CoeqMHeHHi Ilocrynuso 
Axajemuu Hayk CCCP ~ 40 XI 1959 


IMTHPOBAHHAS JIMTEPATYPA 


UM. J: Hunter, Bebs Walreck eteaby i) Am. Chem.-Soc., 68, Ne 41, 2284 (4¢ 
2 L..By Sommer, "ER W. Pietra siz ah ae Wetmore.» J. Ampa@ 
Soc., 68, 2282 (1946). 3 W. Gilliam,R.N. Meals, R.O.S auer, J. Am. Cl 
Soc.; 68, 1161 (1946). “4 L.-H. Semimer, |R.PPioeh al., J. Am. Chem. § 
15, No 12, 2932°€953). & KA. AH Pu¥auHOB, Kpemnniopranuueckne coeqnHeHHaA, 
1955, crp. 322. © H. @. O puiomy Be He Jonros, M.T. BopouxKos, Ast. ¢ 
110915 (1958); Bion. uz06p. Ne 2, 16 (1958). 
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AToraayo Akaxqemuu nayx CCCP 
1960, Tom 131, Ni 4 


XHMH 


U nen-Koppecnonsent AH CCCP A. H. BAUWIKMPOB nu A. HW. KACTAHOBA 


OKMCJIEHHE HA®TEHOBbIX YIFJIEBOAOPOOB B DKUAKON @A3E 
B NIPHCYTCTBHM BOPHOM KHCJIOTbI 


B ualllei maOopaTopHu H3y4alOcb OKHCJeHMe Napac:pHHOBbIX UH Ose@)HHOBbIX 
PIEBONOPOAOB B X%KUAKOH chase B MpHcyTcTBuH OopHoli KucsoTHI (1,7). Burio 
STAHOBJICHO, UTO CTPOCHHE MOJIEKYJIbI YrIeBOAOPOOB BMMAeT Ha XapakTep UX 
KUCJIMTEJIbHBIX ipespalllenui. B cBasv c STHM MpescTaB/ANO GobUIOH HHTepec 
sYUHTb OKHCJIeHHe HaPTeHOBIX YIvIeBOJOPOAOB B TeX %Ke ycMOBUAX, OGecHe- 
ABaIOWMX BbICOKYIO HallpaBJIeHHOCTb polecca B cTOpoHy oOpa30BaHuA 
IMPTOB. 

JA STOM Wes MbI CHHTesHpoBasu 10 Ppunbapy paq Had*TeHOBbIX yrsieBoso- 
0B C PasJIMYHOH AIHHOM OOKOBOM Welw B MOJIeKysIe (H-aMUJILLMKJOreKcaH, 
TeNTHJMMKOreKCaH, N-HOHHJIMMKIOreKcan). KoncTaHTbl CHHTe3HpOBaHHbIXx 
reBOLOpOAOB NpuBesenbt B Tabu. 1. 


TaoOauna 1 


Haiizeno JIuTepaTypHbie JaHupie (°) 

Yrsaeponxopoy ria Sean, aiden ne | rine Beare nie ine 
AmusluksorekcaH 77—78° /410 1,4449 0,8045 77/10 1,4445 |0,8040 
Tentumunksorekcan | 409—4110°/10 | 41,4492 | 0,8404 109/10 | 41,4486 10,8100 
HonnsuksorekcaH 138—139°/10 | 41,4580 | '0,8172 138/40 41,4522 |0,8170 


OxvculeHve Ha(pTeHOBHIX yrJeBOAOpOsOB MpOBOAUOCb pH HOpMaJIbHOM 
ABJICHHH A3OTHO-KHCIOPOAHOH cMecbiO, COsepxameh 3,5% Os, npn y AeJIbHOM 
acxoyle oKuCJIaloulero raga 1000 w/Kr-4ac, TemMepaType peakunn 165°, 
DOJOJUKUTeIbHOCTH oMbita 4 uac. KomnyuectBo AoOaBaemo OopHol KUCHOTHI 
cTaBAIO 5%. ) 

OxuicvieHve ocyllecTBIasiOcb B alllapaType, ONMHCaHHOM HaMM pauee (’). 

Tlo okoHUaHHA ONbITa OKCHAaT OMBIJIAJICA rOpsAueH BOLOM HW aHaJIM3SUpoOBall- 
1. XapaKTepHCTHKU OKCHAaTOB TIPHBeLeHbI B TAO. 2. 


NOGA 2 


TugaApoKkcusb- KucsloTHoe Kap6oHuabHoe 
Yraeposxopoy oe uucuO SdupHoe ancso0 Hata 
w-AMnJIUUKOrekcaH 87,0 0,6 9,0 ils) 2 
n-lenTusuukKsorekcak 62,0 7 3,4 Ae, 12,5 
a-Honusmuksorekcay 89,6 PTeIONS 6,2 15,6 


Tipupeyenubie aHHble MOKasbIBaloT, YTO B MPHHATBIX YCJIOBHAX TaBHbIM 
JONYKTOM peak OKHCeHHA HaPTeHOBbIX YFVIeEBOAOPOJOB ABAAIOTCH 
HPTBI. ) 
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C iesbio BbIMeJIeHAA CHMPTOB OKCHaT OMbIIAJICA BONO WA pas/0*KeH 
OopHoKucubIx apupos. HenpopearnpoBaBlline yreBOAOpOAbl OTA AMC 
KAUCOPOMCOMepKallkuX CoeluHeHU XpomaTorpauyecKHM MeTOAOM Ha CHMIHI 
rene mapku ACK. B KauecTBe BbITeCHAIOWAMX 2KHAKOCTeM UCHOMb30BaJIHCH Il 
ponelinpili sup, Beikumarouui go 60°, u MeTaHow. CioxKubIe 3(PUpbI OMBIJIAIE 
eJKMM Kanu. Botenenuble CHMpTbl OYHMAIMCb OT KeTOHOB Yepes OOpHOKHCA 
adbupp. aa orgenenua OnyAHKUMOHAaJIbHbIX COC#AMHEHHH, OOpasy!ioulHxcA M1 
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TaoOaunua 3 


Haiigqeuo - Buluucseno 
Cnuptbl T-pa Kun., 20 PHAPOKCHJIbHOe| PU ApOKCHABHOe 
°C/MM “2 THCIO YHCIIO 
Cy, H220 81—82° /41 1,4668 324 329 
C13H2g0 99—101°/4 1,4680 280 283 
CisH300 149—121°/4 1, 4683 240 248 


OKHCJICHHH B H@3HaYHMTeJIbHbIX KOJIMYeCTBAaX, OblJI IPHMeHeH MeTO XpoMmaT 
rpatbun*. B KayecTBe BbITeCHAIOULMX KMAKOCTeH 3eCcb ObiIM HCHOJIbSOBaHbI Oe 
30a (pu 60°) u MeTaHou (mpx 20°). Uncteie ciupTpi ObliM MeperHaHbl B BaKy 
Me. XapaKTepHCTHKH NMOJIyYeHHIX CIMPTOB NpHBeeHb! B TAO. 3. 

B novlyyeHHbIX CNHpTax OblIO OMpeseseHO COepxKaHve NepBHUYHbIX H BT 
PHYHbIX cupToB (*). Pe3ybTaTbI aHaIv3a MpHBeseHbI B TAO. 4. 

Yro6bl ycTaHOBUTb, CBA3AHO JIM OKHCJIeHHe BbIMeyKa3aHHbIX yrleBoLopoy 
c fecTpyKuveH MOJIeKYJIbI, CNMPTbI, BbINeIeCHHbIe H3 MpOLYKTOB OKHCJIeHI 
H-HOHH IMMKJOreKcaua, Obl JerHApart 
POBaHbI Hal Oe3BOXHOW OKHCbIO aJIIOM 
Cogep*kaHue COHpTOB, MO.% HHA pu TemilepatType 2707 B BaKyyM 


TaOmaHua 4 


Cnuptei IlomyueHHble HellpeseJibuble yrueBoy 
nepputupe | BropHunbie pombl HMemu HogHoe uncno 120 (mJ 

C,;Hsg, cuenyeT 122). Stu yreBogzopoz 

ObIIM MpOrHApHpoBaHbI B cpege A-re 

ce na 97,3 TaHa Hall KaTaJIM3aTOpOM HHKewIb Pene 
ati Cs | ee Ip WaBJeHHu BoXopoza 30 aT, TeMm 


patype 180° u ountieHbi OT A-rentaHa Mm 
TeM OTTOHKH NoceqHero B BakyyMe. CpaBHHTedbHad xapakTepucTuKa yrae 
BOMOpOOB — TloJlydeHHOrO 843 CHMPTOB HCXOAHOTO A-HOHMJIMMKIOreKca 
Ha — lpHBeyeHa B Tad. 5. 


TP 2 Opt vemmawen 


Halizeuo,% 
T-pa Kun., © 
Yraepogopog oC ip 
/MM G H 
Yruiepoqoponw, mo y- 
YeHHbIM H3 CHMpT OB 99—100° /4 A aoee, 80, 62 14,38 
H-Houuatuksiorekc au Sera 1, 4530 85,99 14,33 


aHuble TaOJI. 5 WOKa3bIBalOT, YTO yKa3aHHble yrvleBOAOpObl UCHTHUHb! 
Takum 06pa30M, IIpH OKHCJIeHMH HaTeHoB c OOKOBOM WerbIO HOPMaJIbHOr 
CTPOCHHA B MIPHCYTCTBHH OOPHOH KHCJIOTHI, B IPHHATHIX HAMM YCJIOBHAX OOpé 


* - 
PaspaOorauubiit HaMH MeTOX BbI_eeHUA OMPYHKUMOHATbUbIX CoeAMHeHHit GyrzeT onyé 
JMKOBaH B O7MKalinee Bpema. 
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JOTCH CIMPTHI. Oxucienne mpoTekaeT 6e3 JecTpyKUMN MOJIeKyJIbl OKNCIHe- 
ro BelllecTBa. OOpa3yr1olllvecd CNUPTL! ABJIAIOTCA TNaBHbIM OOpasoM BTOpHy- 
MH C TEM K€ YHCJIOM YrJepOJHbIX aTOMOB B MOJIeKysle, UTO H y HCXOAHOrO 


neBoOPoja. 


VuetuTytT HedtexumMuyecKoro cHHTe3a Tlocrynuso 
AxkajemuH HayK CCCP 20 X 1959, 


MockKoBcKHH HHCTHTYT TOHKOH XHMHYeCKOM TeXHOMOrHH 
um. M. B. Jlomonocosa 


UWHTHPOBAHHAA JIMTEPATYPA 


1A. H. Bawkupos, Xu. nwayka u mpom., 1, Ne 3, 273 (1956). 2 A. H. Baw- 
ipos, Ulumon Ilan, JAH, 128, Ne 6 (1959). ® W. Schlenk, Ann., 578, 142 
51). *A.H. Bamkupos, B.B. Kamsoakun 4 gp., XMM. MW TeXHON. Ton- 
Ba u Macen, 4, 7 (1957). 


Jloxnxayp AkajemuMm Hayk ‘CCCP 
1960. Tom 131, Ne 4 | 


XH MU. 


WM. VW. BOJIbIPEBA, saen-Koppecnonnent AH CCCP B. A. AOJIFONMJIOCK, 
E. H. KPONAUEBA u K. B. HEJIbCOH 


ILMC-TPAHCH30MEPH3AUNA HATYPAJIBHOrO KAYUYKA 
NO BUIAAHHEM XJIOPMCTOFO BOJOPOJA 
HW ITMJIAJIIOMMHUK AMX JIOPHAA 


Panee HaMH yCTaHOBJIeHO, 4YTO aJIIOMHHHMOprannyueckve COeAMHEHHA MH YE 
TbIPEXXJIOPHCTHIH THTAH BbISbIBAeT H3OMePH3allMI0 WMC-3BeHbeB HaTyPaJIbHOr 
Kay4yka B TpaHc-3BeHbs ("). [Ipotecc u3s0mepu3alluu NOX BIMAHHEM yKa3aHHbl 
COCIMHeEHHH TpoTeKaeT C 3aMeTHOM CKOpOCcTbIO y2Ke MPH KOMHATHOM Temieps 
Type. B HacTOAteM COOOLIEHHH U3JlaraloTCA Pe3yJIbTAaTbI UCC/IeOBaHHA MO IM 
TPaHCH3OMepH3alluH HaTypadbHOro KayyyKa TO BJIMAHHeEM XJOpucTorO BC 
qoposa U 3THMamoMuHHAyAuxJopuga. M30mepu3yroulee JelicTBHe XJIOPHCTOr 
BOJOPONa Ha HEHACHILLCHHBIe KHCJIOTbI H CTHIbOeH ObIJIO OCBeELeHO paHee B PAI 
paoot (?7’). 

Hamu uccieqopaHo jleHcTBue CyXOro XJIOPpHCTOrO BOOpOa HW STHVJIAJIOME 
HHWAUXJIOpHfa Ha OeH3OJIbHbIM PacTBOP HaTYyPaJIbHOrO Kayy¥yKa B OMMCaHHBL 
paHee ycuosuax ('). XMOpHcTHI BOFOpOR BBOAMJICA B BUe HacbIWeHHOrO Oe} 
30uIbHoro pacTBopa. IIpu uccuieqoBaHHu JeucTBHA XJIOpucTOrO BOoRoposa A 
KaxKOro OOpasila onpeseAacb HeHACbILICHHOCTb, COJepKanHe Xvlopa B NOU 
MepHOH Welw H MukKpoctpyxKTypa. IlocneqHaA XapakTepH30Baslacb C MOMOIILb! 
W.-K. CH€KTPOB Norsiowenua. Kak uw B Mpespiyiiem coobmuenun (1), KomMyect 
BeHHOe COJepxKaHve Wuc- U Tpanc-KoHdurypalul onpezesanocb Mo nouOC 
840 cm, HHT€HCHBHOCTb H KOHTYP KOTOPOH CYIIeCTBeHHO pa3JIMUHbI y HaT} 
paJIbHoro Kay4yKa H ryTTalepyn. 

Kpome Toro, KauecTBeHHO NpoBesena MpoBepKa Mo ApyrHm MOsOcaM cieKTp 
(1100—1150 cm u 1300—1330 cm™)*. 

B cBa3H C YaCTHUHbIM MaleHHeM HEHACHILEHHOCTH MOJIMMepa 3a CueT TIPE 
coequnenus HCl ornocutTesmbHoe coxepkaHve 3BeHbeB TOM uM Apyroh Konder 


PypalWuu PacCuHTHIBaOCb B MpPOWeHTaX K OCTABLIMMCA B MOJI“Mepe J[BOH HBr 
CBA3SAM. 


Ta Ona ane 


Msomepu3zauna 2% pacTBopa HaTypasbHoro KayyyKa B OeH30Ne 


Karasusa- CHDK HIP ANCH aE 

Karanusatop Oe T-pa, °C ea 
py HocTb, uac} 41,4 uuc- | 1,4 Tpanc- 3,4 1,2 
Al (CgHs) Cl, 1,0 30 10 Si 8 4 0 
To xe oO) 90 10 85 14 i 0 
To xe 20 30 10 70 24 A 0 
To xe 0,0 90 10 28 65 4 9) 
HCl (cyxoit) 10,0 80 45 72 26 1 1 
To xe 90,0 80 15 19 78 il 1 
To xe 100, 0 80 15 0 98 il 1 


% 

Bo3MoxkHocTb HCHOJIb80BaHHA Mowockt 1300— 1330 cm—* 6bina oTMe4eHa B HeJaBHO ony 
MKOBaHHOH cratbe M. A. Tony6a, Kotoppiit uccneqopan H30MepH3allHio HaTypasIbHOTO Kay 
vyKa i PyTralepuH NOX BMAHMeM ceeHa pH Temmepatype 180—200° (9). 

830 
Ov 


OIKCHEPUMeHTaJIbHbIe Pe3yJbTAaTbI PaOoTh! IPHBOAATCA B Tab. | nna PHC 2, 
eAyeT OTMECTHTb, YTO NPHBeJeHHbIe JaHHble MO OTHOCHTebHOMY cOjep2Ka- 
10 IlMC-TpaHC-3BeHbeB XapaKTePH3YIOT JIMUb KaYeCTBeEHHY10 KapTHHy npotec- 
, TAK KaK B CBASH C YMeHbINeHHeM HeMpeebHOCTH MOJIMMepa TOUHOCT CieKT- 
CKOMMYECKUX ONpeeJIeHHH 3aMeTHO MajlaerT. B cpa3u c orpaHHueHHOl pacTBO- 
(MOCTHIO MOMHMepa He BCera NPeACTAaBJIANOCb BOSMOXKHbIM KOMIICHCHPOBaTb 
bb ABOHHBIX CBASCH COOTBETCTBYIOUIMM NOBbILMeHHEM KOHIeHTpalluu MOsIHMMe- 
BB UCCJlelyeMbIx pacTBopax. M3 npupeyzenHBIX B Ta6u. | RaHHEIxX clelyeT, YTO 
UJaOMUHHALUX OPH H XJIOPUCTHI BO,OpOA OKasbIBaloT UsOMepH3yloMlee 
ficTBHe Ha MOJMMepHyto Wenb HaTypasmbHoro KayuyKa, NIpHyeM KOJIM4eCTBO 


AHC-3BCHbEB BO3PacTaeT C YBeJMYeHHeM XOHUeCHTPaluH H30MepH3ytolllero 
eHTa. 


- 


eS el 


vA 4 6 6 6 st feuac. “70 0 10 20 30 40 0 60% 
Pue. 1. Cretlenb H30MepH3alun NosMMe- Puc. 2. Bananve Temnepatyp Ha mpo- 
pa 4 KomMuecTBO MpHcoe_uHeHHoro HCl Weccbl W30MepH3ayun MNouwMMepa u 
B 3aBHCHMOCTH OT JVIHTebHOCTH Mpolec- IIpHcoeAMHeEHUA XJIOPHCTOrO BoAOpona 
ca pH ¢= 30° H BecoBOM OTHOIIeHHH (MpoJOMKUTEbHOCTS lipowecca 
HCl : kayyyxK = 1. J — cojepxxanue 15 uac.,  BecoBoe  cooTHoueHHe 
TBOHHBIX CBAZeH OT TEOPHU B MpoweHTax; HCI : kayayk = 1. J — komuyecrso 
2— KOJIHYECTBO TPaHC-3BeHbeB K OOLIe- TPaHC-3BeHbeB B MpoleHTax K o6- 
My COJep2KaHHiO JBOHHBIX CBA3eH B Tpo- mleMy cojlepxaHHio; 2— cojepxanue 
WeHTax; 3 — KoMYeCTBO MpNcoeqMHeH- xslopa B losmHMMepe 


Horo HCl] 8B npowentax or Teopuu 


B o60nxX ciyyaAX Mpollecc H30MePH3allHH COMPOBOKMLaeTCA 3HAYHTEJIbHBIM 
{CHbUICHHeM HeHACHILMLeHHOCTH NowMMepHOH wenu. B cayuae STHaIOMHHNK- 
XOpufa, KOTOPHIM ABJIAeTCA S*PPeKTHBHLIM KaTaIH3aTOPOM KaTHOHHOrO Tuna 
TpolleccaX MOJIMMepv3alluvH, YMeHbIWeHHe HeHaCHIIeHHOCTH, N0-BHMMOMy, 
A3aHO, B OCHOBHOM C IIpoleccoM BHYTPHMOJIeKyAAPHOH Wuksusannn (8). 

B cuyaae XopucToro Bosopofa YMeHbUIeHve HeHAaCbIIeHHOCTH CBxA3aHO 
JbKO C aKTaMH MpHcOeAMHeEHHA XJIOPHCTOrO BOLOpOAa K JBOHHOKM CBA3H, 4TO 
MOCTPHPyeTCA JaHHbIMH, NpHBexeHHbIMu Ha puc. |. Cozepxanne npucoegu- 
HHoro HCl cooTBetcTByeT YMeHbUIeHHIO HEHACHILeCHHOCTH Menu. 

C yBeWYeHHeM MpOJOMKHTebHOCTH B3aHMOJeHCTBAA HeMpepbIBHO MOHH- 
ATCA HEHACHIIEHHOCTbh (KpuBaK 1), MOBbILIaeTCA OTHOCHTEJIbHOe COJepxKaHHe 
aHc-3BeHbeB (KpuBax 2 u 3) H HeEMpePpbIBHO YBeJIMYHBaeTCA COsepKanne XJo- 
-B MowHMepe (KpuBad 3). Kak BuHO M3 puc. 2, Mpolleccbl H3OMepusallun Le- 
wu mpHcoequnenua HCl naannator mpoTekaTb yxke MIpH TemMepaType Munyc 
° M CHIbHO YCKOPAIOTCA Ip MoBblwenuu TemmepatypH. IIpu Temmepatype 
° -cyMMapHoe cojlep2KaHve BOHHEIX CBASeH MH MpHcoeqMHeEHHOTO XJOpa Cco- 
ABJIAeT TOMbKO 82% oT TeOpHuH, YTO, MO-BUAMMOMY, OOYCJIOBJeHO pasBuTHeM 
olleccoB WHKJIM3allun. 

OnpeseseHHad cuMOaTHOCTh MexKy MpoleccaMu IWHc-TpaHc-H30Mepu3aluH 
eHbeEB H MpPHCOeAMHeEHHeM XJIOPUcTOrO BOMOpOAa HaXOMMTCA B COrsacHu co 
eMoii ripollecca, W3/1I0x%KeHHOH pauee ('). 

IIpopegeHuple HaMM OMbITDI MOKa3aJIM, YTO B YKa3aHHbIX YCJOBHAX IMC- 
muOyTaqueH 3aMeTHO He M380MepH3yeTcH. Bricokad YYBCTBHTEJIbHOCTb I{MC- 
AMH30NpeHa K H30MepH3allMH MO] BJIMAHHeEM HOHHDIX KaTaJIM3aTOPOB, Be- 
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POATHO, HaXOAMTCA B CBASH C H3OCTPyKTYpOH 3BeHa. OTM OlIpeesAeTCA TAKHK 
TOT (akT, YTO CTepeocneluduyeckuH CHHTe3 WHC-NOJIMN3ONpeHa OCYUeCcTBIAe1 
CA 3HAUHTEJIbHO Jlerue, YeM WHCc-NommMOyTaynena. 


Hay4Ho-ncculeqopaTebCKHH MHCTHTYT Tlocrynuso 
CHHTeTHYeCKorO KayuyKa 26 X 1959 
um. C. B. Jle6enepa 


UWHTHPOBAHHAS JIHNTEPATYPA 


Db. ALL Own om moc K,  \E-tlte yRC p Omuart erudite Dem RCL IaE CLONE TAI 
123, 685 (1958). *MansfieldS. Vic 4 or, The Isomerization of Cis-Trans Ethylen 
somers by Halogen Acids, Dissertation, Chicago, 1945. *®Skraup, Monatsh., 12)g% 
(1891). + FYttig, Ann., 188, 83° (S77). oP 1.0.19 0 wie yen eeeas 9532 (1890) 
‘WiSiicensus, Ann., 248, 341 (1888). “Lowen, Johansen, Ber., 48, 1251 
((915)5 See eee Ke plo ad ern ay B. A. Donronaock H ap., SKOX, 29, 6, 185: 
(1959). A. Golub, J. Polymer Sci., 36, 523 (1959). 
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Hlorsago Akanemun nayr CCCP 
1960. Tom 131, Ni 4 


XHMH fl 


A. H. PYPEBHY, M. H. KOJIOCOB u axanemuk M. M. WIEMAKHH 


AbCOJIOTHAA KOH®HPYPALMA JIMTHAHOB FPYIIMbIi 
2,6-AM®EHVJI-3,7-TWOKCABULLMK JI0-[3,3,0]-OKTAHA 


B nacTosilee Bpema u3BecTHO ||] npHposHEIX MrHaHOB, ABJIAIOUIMXCA Ipo- 
BOXHBIMH 2,6-qnpenuw-3,7-quoKkcaOuuukuwio-[3,3,0]-oKTaHa, a WMeHHO: MH- 
pesHHo, (-+)-, (—)- u (+)-ce3amunpl, (-+-)- u (—)-a3apHHVHbI, 9yZecMHH, 
MIIOKO3HH, MHJWIMPHH, JMpHoseHApuHn UrmesuHou (1%). na Bcex mepeunc- 
HHBIX COCAHHEHHM CPaBHUTeJIbHO JaBHO YCTaHOBJIeHbI CTPyKTypHble Popmy- 
1 (la)—(13) u u3y4eHBI MHOrMe CTepeOXHMHYeCKH BarxKHbIe IpespallleHus, HO 
JOCTPaHCTBeHHOe CTpoeHHe (B OCOGeHHOCTH aOcOJIOTHaA KOH(UrypalluA) BbI- 
‘HEHO JIMWIb YacTHUHO. Takoe momoxKenve Onbll0 BbISBaHO OTCYTCTBHEM KPHTH- 
CKOrO aHaJIW3a UMeIONLMXCA B JIMTepaType Pa3PpO3HEHHDIX SKCIMePpHMeHTadb- 
IX JAHHbIX, XOTA, KaK OyeT MOKa3aHO H%Ke, Ha OCHOBAHHH MMeIOWLerocA Ma- 
pasla MOXHO JIerKO BbIBECTH MOJIHbIe MpPOCTpaHCTBeHHbe (POpMY Jbl OOMbUINH- 
Ba JIMPHAHOB STOK rpynnbi 


R°O 


Ma\p mnHopesnuos: X =H, Ri = R? = R*='H, R= Me; 

(16), cesamuu: X = H, R!1=H,' R?+ R?=R3+ R4=CHp; 

(le), “asapynny:s X= Hy’ RM= Hi, R?-'Re= RF Rt = CH} 

(ir), SyAzecmun: X= HW, R= HH, R='R* = Rt = Me; 

(Iq), cummmoko3sua: X =H, RI=H, R?=H, R?=Me, R*= B-raoxosna; 

(le), gunmpun: X =H, R!1=H, R?= R?=Me, R* = B-rmoKo3n7; 

(12k), HpHozeHapuy: X =H, R! = R3= Me, R2= R4 = B-rmoxosug; 

His) EDMCHMHOII ee e=—sOls Roe Waa Re RSs ves 

Bee coequHenuaA 3Toro pxya OONamaioT Wuc-coumeHeHveM TeTparH~pody pa- 
BLIX KOJIel. ITO culeqyeT H3 (bakTa OOpa3s0BaHHA ONTHYeCKM AKTHBHbIX WHJaK- 
HOB J[MOKCHMeTHJIAHTAPHOH KUCJIOTbI (a He COOTBETCTBYIOLWNMX Me30-CcoeqMHe- 
AM) IPH PacileNJIeHHH ONTHYeCKH AKTHBHbIX MPHPOHbIX JIMPHaHOB VU pAfla HX 
JOU3SBONHBIX a3s0THOH KucIOTOH (7°). CrelyeT OTMETHTb TakiKe, ATO COOTBET- 
BY!IOUHe TpaHc-cOeAMHEHHA JOJKHbI ObITb CHJIbHO HallpAXKeHHbIMH HU, MO-BHA- 
MY, He MOryT OOpasopniBaTEca (7). II]pH TakOM WHC-COUJIEHEHHH BO3MO2KHO Cy- 
ECTBOBaHHe TpeX OTHOCHTEJIbHBIX KOH(urypalluli paccmaTpHBaeMbix 2,6-1H- 
HJIZAMELLEHHBIX MpousBomgHbIX (II), (III) u (IV). 


(Illa) 


(6) Ay.) RUNG) OC Ae 


833: 


Panee, Ip paccMOTpeHHH BOMpoca O CHMMeTPHH HeEKOTOPbIX H3 STHX Coe 
HeHHii, yxKe Obl Cea BbIBOL, YTO MMHOPesHHOJI H Ce3aMHH OOMaalOT OCb 
CHMMeTpHH BTOporo MOpsAKa, a ariOKOH *busMMpHHa (pusATMreHO) NOIRE 
ObITh HECHMMETPHUHBIM, BCsIeMCTBHe Yero emy (a NOSTOMY HM CaMOMY TJIIOKOSHLy - 
busuMpHHy) cenyer IpumucaTb OTHOCHTebHY10 KoHurypauuto (IT) (?,°, °° 7° 
B To Ke BpeMA H3y4eHHe COCTAaBa PaBHOBECHBIX CMeceH, OOpa3sylOWUxcA NPu SIMk 
Mepusamnu (-+-)-cesamuHa u (—)-a3apuHnua ("'), MpHBeJIO K BbIBOLY, 4YTO Ces 
MUH OOJlalaeT OTHOCHTeIbHOK Kondurypauueli (III), a a3apHHHH — KOHQUPY 
patueli (11). OrnocuTesbHaad KOHUrypalMA OCTAaJIbHbIX COCMMHEHHH STOK py! 
Iibt He Oblwia JO CHX MOP BbIACHeHA. 

Tak KaK H3BeCTHO, UTO METHJIOBbIN S:pUup PUJWIMreHOwa ABJIACTCA ONTHYCCKK 
AHTHMOJOM JHMeTHJOBOrO Supa CHMIMNIOKO3HreHOa (arJIOKOHa CHMIJIOKO3I 
na) (12-14), a syeCMUH SIBJIAeTCA ONTHYECKHM aHTHMOOM AuMeTHOBOrO Sup 
muHopesnuoua (8, 121°), mMoxHO yTBepxKaTb, YTO CHMMJIOKOSHTeHOJ HW CHMIMUJIC 
KO3HH HMeIOT HeCHMMeTpHuHOe cTpoeHne (II), a SyYeCMHH —— CHMMETPHUHO 
cTpoeHHe, MOJOOHOe TAKOBOMY Y MHHOPeSHHOWIA. 

Kectkul ruyqpowm3 MeTasenquokcurpynn (-+)-cesamuHa WM MWocJeyroule 
MeTHJIMPOBaHHe IPHBOLAT K OOpasoBaHHiO CMeCH JHMMeTHJOBOrO Sc*upa MMHOpE 
3MHOJIa H MeTHJOBOro aiupa cusaurenoua (1°,14,1°). Ananoru4aHbiM MyTeM 4 
(—)-asapununa Obiia moyyeHa cmecb 9yecMHHa HM AMMeTHOBOrO 3cpup 
cummioKosurenosa (1*,!4). Takue »e cMecH ABYX H30MepoB OOpasyIoTCA HM Mp 
snuMepu3alnu (noj4 yelicrsuem cnuptosoro HCl) merumosoro sdupa usin 
reHOJa HH LMMeTHJOBLIX 3UPOB NMHOpesHHONa HU cuMMsOKOsHreHowa (°, *4, ** 
‘’). Tot Pak, UTO B THX CMeCHX He OOHAPYXKeHO TPeTbeH Mapbl H3OMePOB, MOX 
HO PaCCMATPHBATb KaK CBHJCTEbCTBO HECTAOHJIbHOCTH MOCJIEMHUX, YerO MOKH 
O*KUaTb OT coequHeHHH Tuna (IV). CneqoBaTesbHO, MHHOPesHHOJy UW SyTeC 
MHHY HY2XHO IIpHMMCaTb OcTalolleecd CuMMeTpuuHCe cTpoeure (III). 

AnasiorvuHo, paCCMaTpHBaA pe3ysIbTATbI KMCJOTHOTO THApONH3a MMPHO 
JeHPHHa, CJleqyeT OTMETHTh, YTO BYTOM CJIy4ae MOMyyaeTCA CMeCb ABYX aro 
KOHOB, H3OMEPHbIX arJIOKOHY, OOpa3yIolleMyca Ip JH3HMaTHYeCKOM FHApoJA 
3e (upuopesuHom C) (*); noceqHHi, OUeBHAHO, ABJIACTCA HECTAOHJIbHbIM H30 
Mepo. IlockombKy %Ke aHHble O MOJIEKYJIAPHOM BpauleHH COOTBETCTBYIOULM: 
MPOH3BOHbIX MOKa3blBaioT (*), YTO OMMH M3 arJIOKOHOB, OOpasyIOWAxcA Mp! 
KHCJIOTHOM THApouM3e sHpMOoReHApuHa (mupMopesuHo A), cooTBeTcTBye 
mo KOH®urypallun (usurenosy, a ppyro (mupwopesunom B) — nunopesH 
HOJIY, TO, CIEZOBATeIbHO, JMpHope3sHHOM C u TMpHOReHAPHH OOafaioT KoHH 
rypauueh (IV). 

Jlanuble 0 KoH(urypallun rMemMHOMAa MeHee ONpeeJIeHHbI, HO M B 3TOM CUIY 
Yae JONYCTHM pA mMpeqnosoxKenui. Tak, BepOATHAA HalpAXKeHHOCTH HIM Lax 
H€BO3MOMHOCTH CYINeCTBOBAHHA COOTBETCTBYIONIUX TPaHC-COWJICEHEHHbIX OVMIMK 
JIMYeCKUX CHCTEM, a TakxKe MOUTH NOJIHAA UMeCHTHYHOCTH y.-(). CHEKTPOB rMeJIM 
HOJla HM JMMeTHJIOBOrO atbupa MMHOpesnHoua (15), MOsBOAIOT NPeANOJOKUTS 
4TO TMeIMHOT OOJlaqaeT Wuc-Konurypaluel THOKCAOMILMKJOOKTaHOBOrO AApa 
Tor @akr, uro pv aMuMepusalluH PMemHHOJa B CMeCH COsepKaTCA JMUIb DB: 
13 Tpe€X BO3MOXKHBIX H30OMepoB — rMeJIMHOJ A H380rmMemHHo (18, 1°), nosBOmKe 
yTBep2KaTb, YTO PMeJIHHOJI He MOKeT OOalaTb HecTaOHAbHOH KOHNdurypaluel 
Tuna (IV). BriGop xe Mexky OcTaloLuMUCA BO3MO>KHBIMH KOH®UrYypalluAMU TH 
m0B (II) u (III) kocBenHo moxer 6biTb clea Ha TOM OCHOBaHHH, YTO H30rMeJIH 
HOJI, B OTAMYHE OT TMeJIMHOJIAa, He COcoOeH OOpasOBbIBaTb MPOUSBOHbIe NO Tpe 
Ragan 2) ruqpokcuay (7°). Sto MOXKHO PaCllCHHBaTbh Kak CBHJeTebCTBO CTepH 
T€CKOH 3aTPYAHEHHOCTH peakIMi B CJlydae H3OrMeIMHONa, OTKYAa AA rMew 
HOJla MOAKHO MpeNOOKUTh cTpoenue (Va) usm (V6). 


(Va) 
(V6) HO 


Vimeroumeca B JIHTepaType M CievlaHHble HaMH 3aKJOUeHHA 06 OTHOCHTEeWIb- 
HW Konurypallun MpupowHBIxX coequHeHuH rpynnb 2,6-yncdenus-3,7-qu0Kca- 
nukso-[3, 3, O]-okTaHa No3BousioT Nepeiitn K OOcy2KJeHNIO UX abcomMOTHO!I 
ondurypatun. Mspecruo, uTo pu KaTasMTHYeCKOM rupHpOBaHHM JUMeTHJIO- 
ro adupa WuHopesHHowla B pucyteTBHA Pd o6pasyerca (—)-quon (VI6), 
TOPbIH MO*KeT ObITb NpeBpalileH B AUMeTHOBLIH sup (—)-quruzporBatiape- 
pBoH KucsoTHI (Via) (7'). CueqoBaresbuo, 06a acumMeTpuyecKUX WeHTpa M0- 
feqHeH COOTBETCTBYIOT WeHTpaM | u 5 B MuHOpesnHOMe. AOcomoTHaA %Ke KOH- 
urypaliua scdupa (Vila) mMoxer OniITb BLIBeqeHa Ha OCHOBaHHH Toro (pakTa, 
TO OH OOpa3yeTcs (HapAy C COOTBETCTBYIONIUM Me30-COeHHeHeM) Ip BoccTa- 
oBJleHHu acupa (—)-rBatapeToBow KucaoTEt (VII) (), Kondurypauna ennu- 
TBEHHOrO ACHMMeTPHYeCKOrO aTOMA KOTOPOH Obia HeaBHO ycraHoBseHa (7°). 
HaHve OTHOCHTeJIbHOH KOHHrypalluv BCeX WEHTPOB MHHOPEsHHOa NO3BOMAeT, 
AKUM OOpa3soM, OTOOPasuTb ero aOcosOTHYIO KoH(purypatu mopmyaor (IIa) 
OMMCaTb MHHOPe3HHOJI B COBPeMeHHBIX cumBoulax (74) Kak (1R, 2S, 5R, 6S)- 
,6-quapuu-3,7-quoKca6uluKks0-[3,3,0]-oxran. Tako xe Kondurypaluelit 
(IIa) o6manaet u (++)-ce3amuH, a (—)-ce3amuuH u 9yZecMuH (onTHueCKHH aHTH- 
Ol JMMeTHJIOBOrTO 2*upa MNMHOPeSHHOIa) OMKHEI OOsIaqaTb aHTHMOAHOK 
IS, 2R, 5S, 6R)-Kondurypauuen (1116). 


a, -(MeO)sCgHCHy CH X M, n~ (MeQ)oCeHyCH 
CH 
XH,C H e 
H 
H7 SCH CsH,OMe))-4, 2 H7 \CH,CeH,(OMe),- at, 7 
(Vila): X=H (VID 
(VI6)! X=OH 


(-+-)-AsapuHuH oTuMuaetca or (-+)-cesamuna KOHurypalluelt AMWb OAHOrO 
eHTpa C,, MOSTOMY ero aOcosOTHad KOHdurypallua, a Takx%Ke Kondurypalna 
MJIIMpHHa MOryT ObiTb onncaHb Kak (1R, 2R, 5R, 6S) u u300paxkeunni cbopmy- 
oH (Ila). B coorsercTBun c 9THM (—)-a3apHHHH HW CHMMJIOKO3HH JOJIKHbI OOWIa- 
aTh (1S, 2S, 5S, 62)-Kondurypauuel (116). Tlockombky Kondurypalusa ato- 
oB C, u C; y JMpHOeHApUHa JOMKHa ObITb Ta Ke, YTO H Y MMHOPesHHOWA, eEMy 
OKHO Mpunucatb (1R, 2R, 5R, 6R)-Koncurypauuio, us00paxenHylo Popmy- 
om (1Va). Hakouell, 218 rMesHHOJIa MbI CUHTACM BO3MOXKHbIM MpeJIOKUTS 
S, 2S, 5R, 6R)-Koudpurypatuio (Va). Dro mpesnomo*weHve OCHOBAHO Ha TOM, 
(oO TMeJIMHOJI, HV30rMeJIHHOJI WH pA UX NMPOH3BOLHbIX HMeIOT TpaBoe Bpa- 
enue (18, 2°). Tlockombky omMcaHHbile BbIIe JHTHaHbl W UX NPOH3BOAHbIe, OO- 
alarourwe cTpoenue (Ila) u (IIa), TaxxKe BpayaioT BIpaBoO, 9TO MOXKET CJYRKUTb 
<a3aHveM, 4TO WeHTpbl | u 5 rmMewMHOMa MMelOT CXOfHY!IO KONdurypaliuto, 
‘Kya eMy HM MOxKeT ObITh Npunucana Popmywia (Va). Ipasya, sTo npesnosoxe- 
ie TIOXO COrsacyeTcA C JaHHbIMH O CMeLEHHH ONTHYECKOFO BPallleHuA AIA He- 
TOPHIX MPOHSBOAHIX PMeMHONAa HM H30rMesHHOVIA (*°). 

[lpopexeHHbiit HaMH aHaJIM3 SKCMEPHMeHTAJIbHBIX JAHHbIX NO3BO/AeT CUMTATb 
yKasaHHOl aOcouNOTHy!O KOH@urypallMio MuHOpesnHoOa, (--)- H (—)-cesamu- 
B, (++)- u (—)-a3sapuHNHoB, 9YMecMMHa HM cHMMMOKosureHOua. AOcomoTHaA 
HUrypalluA JIMPHOJeHAPHHA MOKeT OpiTb MPHHATA C OOO cTemeHbio 
eToBepHocTH. IlockombKy B Cly4ae TMeJMHOJIa OTHOCHTebHaA KoHdurypa- 
id CTporo He JOKa3aHa, Mpelviaraemast Hamu aOcoJNOTHad KON(urypalnA AB- 
eTCA B HB3BeCTHOM cTeneHH MpeqnonoxKuTembHOK. Hakonell, aOcounorupie 
HbUrypalun PuUpHna M CHMMVJIOKO3HHa MOXKHO ONMCaTb TOJIbKO B OOLLeM 
ule — COOTBeTCTBeHHO (popmyviamu (Ila) u (116), Tak Kak 3TH JIMrHaHbI UMeIOT 
PABHOMCHHbIE APHJIbHbIe PakUKavJIbl, MOMO*KeHHe KOTOPbIX He yCTAaHOBVJIeHO. 
IpoveM, B CJlyy¥ae CHMIMVJIOKO3HHA JesIO HECKOJIbKO YIIPOULlaeTCA B CBASH C TeM, 
O APHJIbHbIe OCTATKM B eFO arJIIOKOHE PaBHOLeHHBl H, C/leOBAaTeTbHO, aOCcO.OT- 
A KOHDUTYpalluA MocJeqHerO ABMAeTCA TOKA3aHHOH. 


VucturyT xuMuu MIpHpogHbIx coeqMHeHHit TJocrymHsi0 
Axkayemuu HaykK CCCP 24 XII 1959 
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| XHMH fA 


WU. WU. KOPHHJIOB u T. T. HAPTOBA 


JAWATPAMMA PABHOBECHS TPOHMHOM CHCTEMbI 
‘ Liesl best 


(ITpedcmaeazexo akademuxom H. H. Yepuaeeoim 7 XII 1959) 


AJIOMHHHK HW OJIOBO ABJIAIOTCA BaXKHEHUIMMH JIerHpy!OWHMH 3/1eMeHTaMH 
3 THTAHOBBIX CrviaBax. Ha OCHOBe G-TBEpAbIX PaCTBOPOB TPOMHOH cucTembl Ti — 
\] — Sn paspa6oTaHbl HeEKOTOPbie COCTaBbI CMIaBOB, OTJIMUAaIOULMXCA BbICOKOM 
‘epMHYecKOH cTaOHJIbHOCTbIO (1). OHaKO B H3BeCTHOM HaM JIMTepaType JaHHbIx 
10 HarpaMMe paBHOBecHA TpoMHOH cucTempl Ti — Al — Sn uet. 

Lenpio HacTosuiel padoTs O6bivi0o H3y4eHHe PpaBHOBeCHA CNMaBOB TpOMHOK 
‘uctempr Ti — Al — Sn B o6OmacTH, OrpaHHyeHHOH 4wacTHYHOH TpOWHON cucTe- 
fou Ti — TisSn — TiAl. PaccmotrpeHue cocTaBJIAIOIMX JaHHyIO TpOHYy1o 
cTeMy JBOHMHBIX cucTem: Ti — Al u Ti — Sn moka3prBaeT, 4TO B 9TUX CHCTe- 
faX HaOwlOfaeTcA OOpa3so0BaHHe OrpaHHYeHHbIX TBePAbIX PaCTBOPOB Ha OCHOBe 
-THTaHa MO MepHTeKTOHAHOH peakWuH Mexyy 8-cbasow THTaHa M Y-a3z0H (Ha 
cHOBe coequHeHHaA TiAl) mpu 1240° B cucreme Ti — Alumexgy B-cbason tTu- 
‘aHa u 6-cbasoiH (Ha ocHOBe coequHeHuaA TisSn) mpu 890° B cucreme Ti — Sn 
OOTBETCTBEHHO. 


Puc. 1. ®a30Baq WHarpaMMa THTaH — aJIIOMHHH — osloBpo mpx 600° 


B nocaequee BpeMA B MeuaTH NOABHJICA PAL padoT NO H3y4eHHIO \MarpaMMpbl 
CTOAHUA CHcTempt Ti — Al (2-5), B KOTOPbIX MPHBOAATCA TaHHble O BO3MOxK- 
9M CYULeCTBOBaHHH HOBBIX coequHeHua (TisAl, TizAl) B o6macru a-TBepgoro 
ACTBOPA, MPOTAXKEHHOCTL KOTOPOrO, CoriacHo paGote (°), CunTaIaCb TepBoHa- 
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yaJIbHO JO KOHUeHTpalHu~25% Al. B cooTBeTcTBHM C MM@IOULMMHCH JIMTepaTy | 
HbIMH JaHHbiMn (3,4) MOXKHO NpeAMOMORKUTb, YTO B CHCTEME Ti — Al cymectBye 
ynopsjouenHast cbasa TisAl, BeposTHO, C 6obIOH OOsacTbIO TOMOTeHHOg® 
(12—25% Al) c TakKHM Ke paclpejeleHHeM aTOMOB, Kak B yNOpANOYCHHOU (pase 
TisSn B cucteme Ti—Sn (‘). B nactoauleH paOoTe MPHMeHAMHCb MUKPOCTPYKTYf 
HbIli H PCHTTCHOBCKHM METOAb! HCCeAOBAHUA, a TAKE U3yYeHHE TBEPAOCTH Cie 

| BoB. JIA MpHroTOBJIeCHHA CMaBOB My 
TeM IlWIaBKH B JyroBOl Neu Cc Hepacxoyy 
€MbIM 3JICKTPOJOM MIpHMeHAIHCh HORM 
HbIM HW MarHveTepMuueCKHH THTAH MapK 
TI-00, amioMHHHH CO CTeMeHbIO YHCTOTI 
99,99% uM OJIOBO CO CTeNe€HbIO UHCTOT! 
99,9%. Tak Kak paBHOBecHe B CHCTeM 
Ti — Al — Sn B_ HeyetbopMHpoBaHHbl. 
oOpasliax JOCTHraeTCA OUeHb MeJVICHHC 
BCe CMaBbl (34 HCKJIOUCHHeM CIIaBoO 
JyueBbIxX paspesoB TisSn — TiAl u uepe 
30% Al) nogBepramucb xKoBkKe. IIp 
3TOM TipecdeqoBaacb Web YCKOPeHH 
mpolecca OCTHxKeHHA paBHOBeCHOr 
COCTOAHHA CMVIaBOB. 

CnaBbl No_Beprasucb cuelyroule 
cryneHyaToH TepMHYecKOH OOpaOoTK 
B BakyyMe: romoreHu3auHa 1200° B TE 
yeHue 100 uac. H OTKHF NO pexKHMy 
nmpu 1100°—50 uac., 1000°—200 uae. 
800°—300 yac., 600°—500 uac. c nocae 
TYIOULUM OXJIaKTeHHeM C eyboO. CriaB: 
paspe3a_ = TisSn — TiAl oTxuraanue 
Ooulee JWIMTeIbHOe BpeMA NO pexKHMY 
Puc. PRN cats peel ees mpu 1000°— 500 yac., 800°— 1000 uac 
a— Sn: AL See ee ee 27% — G00°—1200 yac. c nocmenyIouiM Mes 

HHbIM OXJIa%KCHHeM JO KOMHATHOH Ten 
nepaTypbl. BoJIbUIMHCTBO H3YYeHHbIX CIaBOB B JIHTOM COCTOAHUH MOKAa3bIBaE 
MlacTHHuAaTy!IO WIM UroJIbuaTy!O cTpyKTypy a-dbasp. Ha ocHoBaHuH aHHbl 
MHKPOCTPYKTYPHOFO HM PeHTTeHOBCKOFO HCCeOBaHHi Oblla NocTpoeHa chase 
Bas \MarpaMMa M3yyeHHOH uacTH cucTembl Ti — Al — Sn npu 600° (puc. 1 

B pesyJbTaTe STHX uCCeqOBaHHli B CHcTeme Ti — Al — Sn 60 ycraHo! 
JIQGHO HaJIMune CeLyIOWNXx das: 

1) TBepforo pacTBopa aJIOMHHHA Mf OJIOBa B a-TuTaHe (a); 

2) TBeporo pacTBopa Ha OCHOBe XuMMUYecKOrO coequHeHUA TiAl (7); 

3) HeMpepbIBHbIX TBePpAbIX pacTBOPOB coequHeHU TisAl — TisSn, con 
WarouluX MO cTpykKType c a-Hu 5-cbasamny; 

4) TBepforo pacTBopa Ha OCHOBe XHMHYecKOrO coequHeHua TisSn (8 

HsyuenHas yacTb dasoBoh Auarpammpl Ti — Al — Sn, coorsercrByroula 
H30TeEpMHYeCKOMy paspesy pH 600° AIA OTOMOKEHHBIX CMIAaBOB, MpescTaBser 
Ha puc. |. Kak BugHo u3 puc. 1, OCHOBHY!0 YacTb ee 3aHHMaeT omHoda3sHa 
oONacTb TpouHoro a. (6)-TBepOro pacTBopa Ha OCHOBe THTaHa HM KBa3HOUHAapHO! 
paspesa TisAl — TisSn. O6pamaer Ha ce6a BHUMaHHe TOT (baKT, YTO B OTOX 
2KCHHOM COCTOAHUM BCe CIJaBbl paspesoB: TisAl—TisSn u uepes 22% Al um 
lOT OAHOasHy!0 NOMS ApHyecKyIOCTpyKTypy TBepyoro pactBopa (puc. 2 a), 1 
NOATBeEpARaeT CYULeCTBOBAHHe HeMPePbIBHBIX TBePZbIX PaCTBOPOB Mex) 
STHMH JBYMA COeMHeEHHAMH. PeHTreHOrpaMMbl OTO2XK2KCHHBIX CMWaBOB 3TH 
pa3spesoB HACHTHUHHI WIA BCe€X H3Y4eCHHBIX CMaBOB HM He NOKa3bIBalOT KAKU: 
JMO0  =pyrux JIMHMH KpoMe JuMHHi, XapaKTepHBIx WIA a umM 4-cpa 
OOpasopaHie HeMpepbIBHbIX TBEPAIX PaACTBOPOB B OTO%XKXKeHHOM cocTOS 
HHM MexK Ly 6-hazoii (Ha ocHoBe TisSn) u romoreHHodi a-cbasoli cuctempt Ti — A 
BePOATHEE BCeTO, MOXKHO OObACHHTb BO3MOXKHLIM HaJIMYHeM B STOH CHCTeMe YT 
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louenHoit tbaspi TisAl, u3somopduok TisSn. B xumMuyueckoM nOoBeqeHHH 3THX 
eNMHEHHM aJIOMHHUA HM OJIOBa C THTAHOM HMeeTCA MHOFO OOuLerO. CoeqHHeHHA 
sAl u TisSn o6nagator usomopduoi Kpuctamanueckoh cTpyKTypoli u, mo- 
IMMMOMY, OJHHAKOBbIM THIIOM XMMHYECKOH CBA3H, CJICNOBATeIbHO, COOJIIO- 
NOTCA BCE HeOOXOAUMble YCOBUA Aidt OOpa30BaHHA HEMpPePbIBHbIX TBEPJbIX 
ICTBOPOB MexkAy coequHeHuaAMH TisAl u TisSn. 

PaccmotTpeuHe jMarpaMMbl paBHoBecua Ti — Al — Sn npn 600° noxaspi- 
eT, UTO G(0)-TBEpAbIe paCTBOPbI OXBATbIBAIOT LWMPOKY!IO OOMaCTb KOHILeHTpa- 
{OHHOFO TpeyrovlbHHKa (cM. pu. 1). 

CrulaBbl, HMelolue AByxdasHyto CTpykTypy: a+6 (pyc. 26), BBU_Y BO3s- 
.KHOFO OOPa30BaHHA HEMPePbIBHbIX TBEPAhIX PaCTBOPOB MexKy G-THTaHOM 
TisSn(*), Ob nNo_BeprHyTs! JonOHHTeIbHOMYy oTKHry mpH 800° B TeyeHHE 
JOO uac. TakoH pexkuM TepmMooOpa6oTKH MpHBe K HeKOTOPOMY H3Me- 
-HHIO B MHKPOCTPpyKType ykKa3aHHbIX CMIaBOB. TakuM O6pa30M, AWA JaHHbIX 
SIOBHU JOCTHXKCHHA PaBHOBeCHOrO COCTOAHUA (peXUM OTKUTa yKa3aH BBIlle) 
apakTepHO HaJIMuMe Ha JHarpaMMe paBHOBecuaA ByxdasHoH o6acTH 
+6, mpuseraroulei k cropoHe Ti — Sn (pue. 1). 

Ilo QaHHbIM MHKPOCTpyKTypHOrO M peHTreHOBCKOrO (asoBoro UccweLOBa- 
aM ObWIH TaK2Ke YCTaHOBJIe€HbI TpaHHUbl pacnpocrpaHeHua ‘y-oOacTH (Ha 
cHOBe coequHeHHA TiAl) B TpolHol cucteme Ti — Al — Sn. Kak BuqHO u3 
MarpaMMbl, HaOJOaeTCA 3HAUNTeJIbHaA NPOTAXKEHHOCTh OOMACTH Y-TBePOTO 
acTBopa (~7o 18% Sn). OctanbHyto uacTb H3y4YeHHOH JuarpaMMbl paBHOBe- 
HA SaHMMaeT JByXda3sHaAd OOsacTb: a+ ¥. 

B u3yueHHOH yacTH AHarpaMMbI paBHoBecusa mpn 600° muKpocTpyKTypHbIM 
PeHTTeHOBCKHM MeTOJaMH HaMH He OOHapy2xXKeno TpexcasHol oONacTH. 


MuctuTyT Metatypruu um. A. A. Balixosa Tlocrymio 
‘Akajemuu HayK CCCP 22 VI 1959 


IMTHPOBAHHAA JIMTEPATYPA 


ews We Fisted ayy Reod oJ vad fe, etval.,.J. Metals. secs 1,6, Newl, 25) (1954)50 aah 
agel,E.Schulz,U.Zwicker, Zs. Metallkunde, 47, Ne 8, 529 (1956). D. Clark, 
merterry, “Bully ‘Inst. ‘Metals, 8, 116, (1956)...*K-Anderko, . KS agen, 
i Zwicker, Zs. Metallkunde, 48, 57 (1957). DAD IE TCG. H. Margolin, 
Metals, 9, Ne 4, sect. 2, 484 (1957). © E.S. Bumps, H.D. Kessler, M. Hansen, 
rans. AIME, 194, 609 (1952). *P.Pietrokowsky, Trans. Am. Inst. min. (metal) 
ngrs, 194, 211 (1952). ® M. K. McQuillan, J. Inst. Met., 84, 307 (1956). 
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XHMH 


B. HW. KY3HELLOB u Ti. Jl. THTOB 


COIKCTPATHPOBAHHE BOJIb®PAMA HW HEKOTOPBIX JIPYTHX 
JIJIEMEHTOB 


(I]pedcmaeneno axademuxom A. I], Buxnoepadosum 2 X 1959) 


B To BpeMA KaK ABJICHHA CcOoOcaKJeHHA HU COKPHCTANIJIM3aAWHH XOPOIWO HCC 
JOBaHbl, COIKCTParHpOBaHHe 3JIEMCHTOB H3YUCHO cma6o. M3BecTHbI TObKO en 
HMYHbIe MaKTHI, MOrylive ObITh OTHECEHHBIMH K STOMY ABJICHHIO. 

BesleyqcTBHe OTCYTCTBHA TBepAbIX a3, MPH SKCTPaKWMH OTCYTCTBYIOT Al 
JIEHHA alcopouun, KOTOphIe JIe2KaT B OCHOBE MHOrHX CJIYYaeB COOCaKeCHHNA 
cokpuctanmusaiuu. IIpH sKcTpakWMH TOMbKO Ha MOBepXHOCTH pasyesa the 
MOryT IIPOHCXOJHTb Mpomleccsl, CXOJIHBIC C ajcopOunel, OfHAKO WH STH NWpowlece 
[IPOTeKaIOT BeCbMa cJIa6o. 

CodKcTparupoBaHHe MpOucxowuT MO HHbIM M€XaHH3M4aM, Ha IMlepBOM MeC1 
<pelu HUX HaXOJUTCH, BepOATHO, COpasOBaHve CMelIaHHbIX  COeHHeHHI 

VMuorya COSKCTPparHpOBaHHe CBA3SAE 

(hEWo atin 4 Cc MepexOJIOM IJJIEMe€HTa B COeMHEHK 

g KCTparupoBanne B, BUTS KOTOPOTO OHO hE i Cama 

SA Ace soe aay Mahe (pH diyuine, TM B BAe HCXOXHOTO TIpORm 
soroi ast nocne akcrpakuuu 4,3—4,5) Ta- M3pecten takT coskcTparMpoBaHh 
NMATHBaAJICHTHOTO BaHayIWA C BOJIbdpp: 


Koahduunentet pacnpenete- MOM H (hoctbopoM BCue_CTBHe OOpa3oB: 
honest pawn ie HHA XOPOWo 9kKcTparupyoulelica cM 
“/Man Gpvil MoV! maHHoK docopHoBosbi)p amMoBaHalu 
s BoH reTeponommkKucsoTH (1). JlerKoct 
40.000 4900 420 o6pa30BaHHA ITOH MocseqHeL NOsBou 
1.000 800 42 Ja MCHOJIb3OBaTb ee JIA ese KOOP! 
100 140 oy4 MeTPHYeCKOPO ONpeeeHHA MaJIbIX Ke 

or ee 1,0 JMUeCTB BaHaHA (*). 


B page Apyrux, omMcaHHBIxX B JI 
TepaType CJlyyaeB COSKCTparupoBaHu: 
KOPAa CYULECTBEHHO BOSPaCTaeT U3BJIeEYeHHe 3JIEMeHTOB B HEBOJHBIM pacTBOp! 
TeJIb, OOpa3OBaHHe HOBbIX XOPOLWO SKCTParupylOMlUXxcA coequHeEHH MeHEe OF 
Bu1HO. B Bue MpHMepOB MOXKHO yKa3aTb Ha C/LY4aW BOSPaCTaHHA SKCTPAarUpy: 
MOCTH PYTCHHA OeCH3OJIbHBIM PaCTBOPOM MAaCJIAHOM KHCJIOTHI Hoce WOOaBJeHE 
Mean (*), WIM MeTHJIM3ONpOnuAKeTOHOM Mocse BBe_eHHA cone cBuHua (4 
Onucanbl Take Mu Apyrne cly4aH cosKcTparupoBaHHsA, MexaHyu3M KOTOPb 
HesaceH (°*), 

ApKul IpUMep COSKCTParvpOBaHHA MO MeXaHH3My OOpa30BaHHA CMellaHHb 
COeAMHEHHH aBTOPbI HaOMIOAaIH MPH UCceAOBAHHM SKCTParupoBaHHA BOMbOp. 
Ma H MOJIMOJeHa H3 COJMHOKUCJIOH Cpegbl aHHuIMHOM. B Tom cilyuae BOJIbippa 
H MOJIMOeH SKCTparupyioTcA 0 TaK HasbIBAeMOMy OHHEBOMy MexaHH3my (°) 
BHA MOMBObPpaMaTOB HIM MOMMOJMOAaTOB aHVJIMHUA, AHHOHBI KOTOPb 
OOpasyloTCA MPH MONKHCJeHHM PaCTBOPUMBIX BOJIb(ppaMaTOB Hu MOWIHOLaTO 
IIpH MoctaTouHo BbIcoKOM pa3OaBJIeHHH BOmbpamaToR u MOJIMOaTOB MOC, 
TOAKHCJICHUA HX PacTBOPOB TpeOyeMble MOJIMAaHHOHbI He BOSHUKAIOT, H MO9STON 
9KCTParupOBaHHe Kak BoOJbpama, Tak HM MOJMOZeHa U3 pasOaBeHHBIX pacTB 
PoB lpoTekaeT cylaGee, YeM 43 Oo/Iee KOHLEHTPHpOBaHHbIX. Tlocuie noAKHCeHE 
BOHOrO PpacTBOpa BOWIbtppamata WM MOMMOJaTa HaTPHA CONAHOM KuCAOTO! } 
KucJoTHOcTH 1,5 N uv BCTPAXHBaHHA C paBHbIM OObeMOM aHUIMHa BOJIbDpé 
li MOJMOeH Mepexoyat B COM aHMMHa c Koadbbulnentamn pactipewejenu 


KOTOPBbIe C WayeHHvem KOHILCHT)P allHi IJIEMCHTOB ObicTpo YMeHbIMAatwoTtTcr (Ta6.1. ] 
S40) 


) ECM K pa30aBJIEHHOMy pacTBOpPy WesOUHOrO BONb*pamMata BoOaBUTb He 
AUIKOM MaJIbl€ KOJIMYeCTBA MOJIMOAaTa HIM BaHajlaTa U 3aTeM BCIO CMeCcb HO- 
CAMTb COAHOM KUMCJIOTOM JO TOU %e KucNoTHOcTH (1,5 N), To KosdpunwexTol 
clpelesieHua BoJbtppama cyllecTBeHHO Bospactaiwr. Pe3symbTaTE OMbITOB, 
OBeeHHbIX C BObppamom, MeyeHHEIM W1** yaw W187, npuBenenbi B Tabu. 2 *. 


OueBuHO, BOUJbppamaTbl oOpa- 
OT C MOJHOWaTaMH WIM BaHajlata- 
| CMeLUIaHHble NOJIMaHHOHbI, B Bue 
mei KOTOPbIX BOJbippaM HM 93KC- 


WeeiOimraccey 2 


Bausanue mpucytcTBua MomMOqeHa HW BaHaqus 
Ha KospPuuHeHTh pacipexeeHHA Bombdpama 


arupyetcd. CKJIOHHOCTb THX 3vIe- (yKasaHbI cpeqHve 3HayeHHa u3 2 onpenenenuii) 


HTOB OOpa30BbIBaTb CMellaHHble 
CHMHCHHA MOMKHO BUCTh Ha MNpH- 


Kos@uuvenTh pacnpegenenun W 


. VI V 
pe cyllecTBopanua xopomio u3-  “onnen™ |. 1 |__¢ Mo Ns 
X CMellI ape 
ee CMeIAHHEIX FeTeponosmHKUc- — WY! ¥/«x] Gasox {590-y/n1260-y/o0|500-y/o 250-v/v 


CoskKcTparMpoBaHuA Takoro poja 


3MOKHbI HE TObKO WIA BOJIb- 1.0 9.0 | 4450! 38 | 4670} 29 
aMa, HO M JIA ApyruxX 93JIeMeHTOB, 0,4 SOc Me0Og se0 i400 le ee 
MOHHEIX OOpa3OBbIBaTb MOMALep- 0,01 2,5 | 250; — | 295| — 

0,001 1,3 18; — 40); — 


f@ OKCH-OKCO-HOHbI, HHOra Ha3bl- 
eMble B JIHTepaType «MOJIMMepamn». 
K, C BOJIbpaMOM, a TaK2Ke C BaHaJMEM MOXKeET COSKCTParupoBaTbea HHOOUH. 
HW SKCTParHpOBaHHH AHHJIMHOM KOSDPUMMEHTLI paciipeqemeHua HHOOuA pu 
JbIX KOHIWEHTPalMAX MOCeqHeroO HeBeJIMKH HW OHH TaKKe YMeHbIUaloTcA C 
eHbIUeHHeM ero KOHWenTpauun. Ho stu KosuUHeHTbI pe3kO BO3pPacTaiorT, 
MM B WeNOUHOM pacTBOp HHOOaTa BBECTH COSKCTParupyloulHH 3JIeMeHT 
TeM BCIO CMeCb MOsKucIMTS. B TaO. 3 NpHBeeHbl Pe3yJIbTaTbI COOTBeTCT- 
BYIOWJHX OMbITOB. K wesouHOMy pac- 
TBOPy HHOOaTa KasA, MeyeHHoro Nb®, 
KBaJIM@uKawHn «Oe3 HOCHTeIA», BOOaB- 
JIAJICA WeJIOYHOM pacTBOp BOJIb~pamata 
UJIM BaHajlaTa HaTPMA, CMeCb TULaTeJIb- 
HO epeMellHBaJlacb, MOAKHCJIAIaCcb 


Taodauna 3 


SKCTParHpoBaHHe HHOOUA c BOMbppamMoM 
uM BaHawuem mpu 20° 


Kosbobumventet pacupenerenaz 
N 


nS nindnbOan nena COJIAHOH KHCJOTOH JO KHCMOTHOCTH 

v/a 6es Ho 500 y/man 1,5 N uw fasee SKcTparMpoBallacb paB- 
y06aBoK i yV HbIM OObeEMOM aHHVJIMHa. 

Cayyau codKcTparupoBaHHa, Moqo6- 

| 9 Hbl@ PaCCMOTPeHHbIM, MOryT Mpescta- 

1,0 ig Hu BJIATb WHTepec: 1) AWA Wee KOHIeH- 

0,01 0,45 980 25 TPHPOBaHHA COOTBETCTBYIOWHX 9JIeMeH- 

0,67 250 = TOB H3 pa30aBJICHHbIX PaCTBOPOB IIpH 

0,87 — = aHaJIMTHYeCKHX OlpesesIeHHAX, TaK Kak 


9KCTparupOBaHHve MOXeET OLITb LOcTaTOU- 
M3OHpaTeJIbHBIM; 2) JJIA HCCJIeqOBaHHA CNOCOOHOCTH 93JIEMeHTOB K OOpas3o- 
HHIO CMeUIaHHbIX MOJIMAePHbIX OKCH-OKCO-HOHOB HM MHbIX CMellaHHbIX He]O- 
ATOUHO H3Y4eCHHbIX UaCTHIL. 

TloquepkHem, 4TO JIA MpoBeseHuA 9KCIePUMeHTOB, MOAOOHEIX OMMCaHHLIM, 
jlecoo6pa3HO MpHMeHeHHe BelllecTB, OOpa3yloulux, MOfOOHO aHMJIMHY, KaTHO- 
ICO CpeAHHM, He CIMUIKOM OosIbUIMM HOHHbIM BecoM. EclM IPpHMeHATb aMHHBI 
IM pyrue KaTHOHOOOPasylolve COeAMHEHUA CO CJIMUIKOM OOVIbUIMM MOvIeKy- 
IDHBIM BECOM, HalpHMep TaKHe, KaK MeTHJIBHONeT, TO BCweXCTBHe UX cmoco0- 
CTH SKCTParupOBaTb «MOHOMepHble» BOJb*ppaMaT-HOHbI CJyyaH COSKCTPa- 
POBaHHA, MOfOOHbIe PacCMOTPeHHEIM, HaOJOMalOTCH MeHee OTYETVIMBO. 

Hecnoco6uocTb aHHJIMHa SKCTparupoBaTb BOWbdpaM B Bue HOPMaJIbHOrO 
jbppaMata aHUJIMHUA JOKasbIBaeTCA OTCYTCTBMeM. H3BeveHHA BOMbipama 
M SKCTParMpOBaHHM HeMOAKUCeHHbIX PacTBOPOB BOMb(ppamata HaTpusA. Co- 
~* Onprrst c KOHUeHTpanuel Bombppama 1,0 %/ma u Bie MpoBezeHbI c W1*°, onbITbI ¢ MeHb- 
IMM KOHIeHTpallvAmu MpoBegeus! c W187: 
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oOpaxKeHHA O TOM, YTO OTCYTCTBHE SKCTPakUMU U3 HEMOAKUCJICHHBIX pacTBopo. 
MOXeT OLITh OGyCOBIeHO HEOCTATOUHOM KOHMeHTpalldeH KaTHOHOB aHvJIMHU. 
IpH STHX YCJIOBHAX, OTBepraloTcA PesyMbTAaTaMH ONBITOB C 6eH3H1aMHHOM 
Bensusamun C,H,CH.NH, (moa. Bec 107) No BemMunHe MOJIeKYJIAPHOrO Be 
ca He CH/bHO oTmHYaeTca oT aHvuIHHa CsH;NHg (mou. Bec 93), HO OH ABJIAeTC: 
6oslee CHJIbHBIM OCHOBaHHeM, 4eM aHWJIHH. KoncTaHTbl AuCcouMalHy JIs1 aH 
yiuua HW OeHsuviamuHa pu 25° CooTBeTCTBEHHO paBHEl 4,0 -10°71%y 2,4-10°°; 6eH3HI 
AMUN CMelluBaetcs c Bono. JlerKo MoscunTaTb, uTO, Hapumep B 50% pacTBop 
6en3HsiamuHa B cpege c pH 9,5 KonMeHTpalluA KaTHOHOB OeH3H1aMHHNA 6yze 
mopaaKa 3,5 movi/a Mo cpaBHeHviO C KOHWeHTpallneH BOJb:paMa, paBHOl 
3.10-3 mow/n. Tem He MeHee 13 HeNOKUCJIEHHBIX PacTBOPOB BOsb*pamata Ha 
Tpua c pH 9,5 (nocae SskKcTpakUMH) HI 
6eH3HlaMuH, comepxKauuh 10% jzuOen 
Oxcrpakuun W u Mo apomatuyeckuMd 3HJIAMMHa, HH €©O CMeCb C aHHJIMHO! 
amunamu us 0,05 N pactsopos pob- (] ; 1) Bowbcbpama He aKcTparupyer. I Ip: 
@pamata HW MOmMOaTa HaTpHA, NOAKUCICH- KORUeHTp alu Bosbpama 1 ‘r/o 
HBIX mo kKucnoTHoctu 0,5 N no HCl 
KOSPPUUMeEHTHI PacpeseJeHHH  BOJIE 
(bpama B o60Hx culyuaax MeHbue 0,01 


Ta6Onuna 4 


Koshdunuental IkKcTp arupoOBaHue HU COSKCTParupoBa 
pacnpefesenua 
aia Hue BOJIbcppaMa U MOvMOZeHa MOKH 
W Mo HaOJOaTb He TOJIbKO C AaHVJIMHOM. Ber 
3HJIAMHH H eFo CMeCb C JHOCH3HaMHHO 
gine 4500 90 AAA STOH We He MOAXOMMT, Tak Ka 
wi-Tomynaun 1050 130 (ba3a AMHHOB B PaBHOBeCHH CO cpelon 
n-K cusuqun 4000 300 pH 4,2—4,5 cyulecTBoBaTb He MOxXKeE' 
w-Kcvuauqun 875 240 AMUHbI xKe c Goslee c1a6bIMH OCHOBHBIM 
a-Habtuinamun 625 220 


CBOMCTBaMH — TaKve, Kak M-TOJYHIU 
(K?® = 5,5-1071°), n-Kcunugun (K?® = 
= 9,6-10-7°), «-Kcummgun (K?°> = 6,3 - 10-1), pacnaBieHHBIi o-HabTuJ 
amuH (T. mm. 50°, K =9,9-10-") w um nogxo6upie, — skcTparupywr BosHdbpa 
WJM MOJMOeH Tak Ke, Kak HW anHsnu (Ta6u. 4). 

PaccmoTpeHHbie culydav COSKCTparupoBaHuA BOLppama u HNOOUA, Mpencr 
BJIAIOWMe MpaKTHYeCKHH MHTepec, NOCKOJIbKy OHH YKa3bIBalOT Ha BO3MO2KHOCT 
YBeJIMY€HHA SKCTParupyeMOCTH STHX SJIeEMeHTOB U3 pa3sOaBJIeEHHbIX PaCTBOPO! 
MOryT ObITb, KOHE4HO, PacIIpocTpaHeHbl MU Ha PAX APyrux SemenToB. O6pas 
BbIBaTb MOJMAEPHbIe OKCH-OKCO-HOHbI CIOCOOHbI MHOFHe SJIeMeHTHI, MH MpH Ci 
OTBETCTBYIOMCH NOCTAHOBKe SKCI€PHMeHTA [JIA MHOTHX 3JIEMeHTOB MOXKHO Hi: 
OuloLaTb cosKcTparupoBanue. Bce Takve cslyyaw COSKCTparupoBaHuA Mpor 
KaloT 110 MeXaHH3My OOpa30BaHHA CMellaHHbIX COeIMHEHUH. 

B autTepatype HMeloTCA yka3aHHA Ha CyYaH OTHOCHTebHO HeOOWbUOI 
BO3PpaCcTaHHA SKCTPparHpyeMOCTH HeKOTOPEIX SJIeEMEHTOB IIpH BBeeHHH B F 
PacTBOpbI OOJbUIMX KOJIMYeCTB APyruX XOPOIIO H3BIeKAeMBIX 3uIeMeHTOB. Tal 
oTMewaeTca, YTO, Halipumep, Cs, Ca, Sr, La u3 ux pacTBopos, He cosep2Kallly 
HHTpaTa ypaHWJla, 9KCTparvpyloTcA MeTHOYTHIKeTOHOM cyla6ee, YeEM “3 pa 
TBOPOB, COfepKalllMX MHOFO XOPOlo SKcTparupylowleroca HuTpatTa ypannua (' 

PYHHO CKa3aTb, CJleqyeT JIM HaOsIOfaemoe B STHX CJIyYaAX yBeNMUeHI 
SKCTParHpyeMOCTH STHX SJIEMeHTOB PaCCMaTPHBaTb KaK pe38ybTaT MCTHHHO! 
COSKCTparHpOBaHUA, HJIM 2Ke OHO BbISBAHO KAKHMU-TO APyruMu NpwunHaMy. 


VucrutyT reoxuMuu MW aHaIMTHuecKolt xuMuUH Tlocrynusio 
um. B. HM. Bepuagcxoro 21 IX 1959 
Akajemuu nayK CCCP 


F UMTMPOBAHHAS JIMTEPATYPA 
B. lf. UWhep6axos, P.M. Befiuman, Sap. 1a6., 20, 663 (1954). 2A. TI. B 
Horpajzos, HAH, 10, 249 (1931). *P. W. West, T. G. Liv ots ee hee Chana 
ton, Anal. chim. acta, 6, 403 (1952). 4P. W. Wes UK. Kiar tod snide 
406 (1952). BAM: Boo Blemx on Ploar eal a3apes, XMM. Hayka M Mpom., 4, 2 
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XH MH Al 


B. M. MAXAHMJIOB un T. A. WEPOJIEBA 


CHHTE3 WH HEKOTOPbIE MIPEBPAIIEHMA 
AJIKHJIMEPKANTOAHBOPAHOB 


(IT pedcmaeaeno axacemuxom B. A. Kazancxum 22 XII 1959) 


B mucbMe K pejlaktopy (*) MbI cocOulMIM O peak MexZy AuOopaHoM u 
epKaniTanamu. Hamu n3yyeno B3aumojelicTBne 2MOopana H N-IponnuiMepKan- 
aHa JIM H-OyTHJIMepKaliTaHa B SPUPHOM pacTBOpe pH KOMHATHOH Temnepaty- 
€ IPH Pa3JIMYHOM COOTHOWEeHHH peareHTOB. 

IIpu mpymMeneHuu H3ObITKa MepKallTaHa OCHOBHBIM MpOyKTOM peaklluH 
BIIACTCA TeTPaaJIKHJIMepKanTosHOopaH 


BoH, +- 4RSH — (RS)2 BHBH (SR)o + 4H», 
R => H-C3H7, H-CyHo. 


STH COCMMHEHHA OTHUAIOTCA 3HAUNTeNbHOH ycTOwMuHBocTbio. Onn He u3- 
€HAIOTCA MPH JWIMTeJIbHOM XpaHeHHH MW MOryT ObITb NeperHaHbl B Bakyyme. 
HTe€peCHO OTMETHTb, YTO TeTpaaJIKHJIMepKaNTOLMOOpaHbl NeperousAIoTcA B 
ae UPeSBbIUaHHO BASKUX MKUAKOCTeH, KOTOPble YePe3 HECKOJIbKO YaCOB BHOBb 
faHOBATCA MOABYKHBIMH. OnpeleseHHe MOJIeKYJIAPHOrO Beca KpHocKorIMyec- 
AM MeETOJOM JlaeT 3HaueHve MpHOmu3uTeNbHO B 1,5 pasa MeHblee BeIMUMHI 
OJIEKYIAPHOTO Beca JuMepHOH MopMbI AMasKusMepKanTOOopana. OueBnyHo, 
G6eH3OIbHOM PacTBOpe MOJYYeHHbIe aJIKHJIMepKalTOMpOM3BO_Hbie AHOopana 
DeTepleBaloT YacTHUHYy!O ANccounalniw. IIpu mpopezenuu peakUnH MexgRy 
400paHOM HU H-GyTHJIMepKaNTaHOM, B3ATBIMH B COOTHOWeHHU |: 2, TeTpa-n- 
yTHJIMepKallTo{MOopaHa MosyuaeTcA SHAUMTeIbHO MeHbIe, a B KauecTBe 
IaBHOrO MpokyktTa oOpasyetca Wu-H-OyTHIMepkKanTosnNOopan, C,H,SBH,BH,- 
C4Hy. STO coeqMHeHHe HeEYCTOHYNBO U Jake NP CTOAHHM MPH KOMHATHOH Tem- 
spaType CHMMeTpH3yeTcA B AHOopaH HU TeTpa-vA-OyTHIMepKantTog_uOopan. na 
leHTHUKaluH Ju-H-OyTHIMepKanTozHOopaHa HaMH OblJla UCHONb3OBaHa ero 
IOCOOHOCTh pearupoOBaTb C ONe@HHAMH IPH KOMHATHOH Temflepatype c oOpa- 
BAHHEM H-OYTUJIOBbIX S*PUPOB AMaJKUJTHOOOPHIX KUCJOT 


{(CaHS) BHe]2-+ 4CHo= CHR — 2CyHpSB (CHCH2R)ze 


Ilpu mponyckanuu mpomuiena B peaKUMOHHy!0 Maccy, NouyyeHHy!o Np 
auMOpelicTBHH jMOopaHa u H-OyTHJIMepKanTaHa (cooTHollenne peareHToB 
; 2), OblIM TloyyeHbI TpH-A-MponusGop (8%), cOpasylollulica u3 He Bollen- 
erO B peakI[HIO WuOopaHa, A-OyTHJIOBbIH sdup JM-H-1ponusaTHOOOpHOH KHC- 
yet (40 %) u TeTpa-v-GyTHIMepKanTonMOopaH (24%), KOTOPbIii B JaHHBIX yCJIO- 
[aX C Ipomusienom ne pearupyer. Ecum xe NponycKaTb Nponusen B peakIly- 
[HyIO MaCcy, MpOcTOABLIy!Io B TeyeHHe HOU, TO NosyyaeTcH Gonpue TPH-H- 
onum6opa (18%) u TeTpa-H-OyTHJIMepkanTonHOop ana (37%), Torya Kak 
OyTHNOBOrTO sc=upa AM-H-IPONMATHOOOPHOM KUCJIOTHI oOpasyeTcH oOveHb 

wo (5%). ‘ 
Tlu-n-OyTummepkKantozuOopaw MoxeT ObITb NosyueH JlelicrBuem JuOopana 
| TeTpa-H-OyTHIMepKanToLMOopan, OAHAKO BbIXO erO OVeHb HeSHauNTeJeH, 
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TaK KaK Me@K]Y HCXOJHbIMM PeareHTaMH H MpOLyYKTOM peakWMH ycTaHaBJIMBaeT- 
CA paBHOBecHe, BbIpamKaeMoe HWKecJleTylOuluM ypaBHeHHeM: 


(CsHoS)2 BHBH (SCyHs)2 + BoHe < 2CiHySBH2BH2SC; Hoe 


CnenyeT yka3aTb, uTo’bepr u Barnep mpu B3aumMogelictBuu AMOopana u Me 
TWJIMepKallTaHa B rasoBol dbase MomyynsM NomuMep cocrasa (CH;SBHz2), (?) 
TerpaaiKusMepKanToguOopanbl OOaqaioT OYeHb HHTepeCHbIMH XHMHYECKUME 
cBoicTBamu. ATOMbI BOMOpOa B 9THX COeCAMHCHHAX SHAYHTeJIbHO MeHee peak 
WHOHHOCHOCOOHEI, YeM B HOopane. OO 9TOM roBopHT Mpexye Bcero TOT @akT. 
YTO B YCJIOBHAX CHHTe3a 3THX COeMHeHHA pH HalMyMH OoubIoro W3ObITKE 
MepKallTaHa He oOpa3yeTcad TpvamKuITHOOOpaT. Peakilua TeTpaaJIKMJIMep Kanto: 
wuOopana C MepKanTaHOM HauMHaeTcA TOKO mpH 50—60° u nocTaTouHO SHEP: 
FHUHO MpoTeKaeT pu TeMMepaType KHMeHHA MepKariTaHa. B pesyvibTaTe Nowy: 
yaeTCA TPHasKuJITHOOOpaT: 


[(RS)2 BH]e +2 RSH —»2, (RS)3 B +2H3, R => H-C3H2, n-CyHo. 


sIpu oOpaOoTKe TeTpa-d-OyTHJIMepKanTog_HOopaHa BOAO HIM CIMpTOM Mpr 
KOMHATHOM TemMMepaType BbIeeHHA BOZOposa He MpoucxoguT. Ilpu peicTBUE 
B TeX Ke YCJIOBHAX M€PBHUYHEIX AMHHOB (9TH MAMUHA, X-OyTHJIaMHHa) Ha TeTpa-H 
OyTHAMepKanToquOopan Obliu Nowyyenpr N-tpvasmKu6opa3oubl. 

Tlo-suquMomy, Ha MepBok cTaquu mpolecca oOpasyeTcA KOMMMeKC JHaKUIL 
MepKanToOopana c aMHHom (1), koToppiit c OTUeMIeHHeM MepKallTaHa Mpespa 
WlaeTCA B aJIKUJIMepKalTO-aIKHsamMuHOOopaH (II). M3 nocmegqHero c BbieeHHen 
MepKanTana moutyyaetca N-ankuabHoe MpousBoqHoe Sopasoua 


[(CaH»S)2BH]. 4. 2RNH, si , (CyH9S)2 BU NER ’ 


-CyH 9S 
(CaH 9S),BH-NH2R > BH + C,H)SH. 
va 
RNH 
II 
3CyHyS a 
4 
9 RN 
Psa Trey i | 7 -b 3C,H SH, 1 C3Hs, n-CyH 9e 
RNH a. 
NR 


Bombllad mpounoctb cBa3su- B—H B TerpaankuamepKantToquGopana: 
MpOABIAeTCA HM B peakWuAX c osepunamu. IIpucoequnenue Terpa-H-OyTus 
MepkKallToquOopana K OuleHHOBLIM yreBOJOpoyaM HaM yalocb oOcyllecTBUT 
HarpeBaHveM pearenTos pu 70° B NpucyTcTBuM MupuyquHa. 


IKcnepuMenTanapuaagd WtaiG 13b 


Bce onepaliau c OopopraHuvecKiMu COoeqMHeHHAMM MpoBoguuuch B aTMC 
ecbepe a3ora. [u6opau c Bbrxogom 80—85% cunTesupoBasica 43 aupata propy 
croro Oopa u JIMTHHamomunuirugpunza (°). 

1. Tetpa-w6yTHAMepKaNToORuOOpan. Pactsop 40,5 
(0,45 Moma) 4-OyruumepKantana B 50 Ma. a6c. acupa MoMeljaM B Tpexropuly! 
KoOy, CHaO*KeHHYIO MellaIKOH Cc PTYTHLIM 3aTBOPOM, BBOJOM AIA rasa u O¢ 
PaTHBIM XOJOMMJIbHUKOM. JtnOopan (0,055 Mona) nponycKkanu npn KOMHaTHO 
Temlepatype B TeyeHue 2 ¥ac., MPH STOM PeaKWMOHHAaA cCMeCcb pasorpesaci 
CTaHOBMJIacb BASKOH. Ha cieqyiouluil Jeb B BakyyMe BoJocTpyiHoro Hacoc 
yaa sup, a ocratoK neperonauu. Tlonyueno 15,7 r TeTpa-H-OyTHJIMepKal 
ToquOopana c T. Kun. 98—103° npu 2 mm. Burxog 75%. Tocae JONOJHUTebHO 
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neperouku BelleCTBO HMeviO.T. Kun. 89—90° npu | mm, d3° 0,9561; n%9 1,5170. 


| Hatineno %: C 50,58; 50,45; H 10,30; 10,38; B 5,81, 5,54 
(CigHsgBoSy. Brruucneno %: C 50,52: H 10,07; B 


? 
. 


Moa. sec. 256, 258*; srrncneno 380. 

IIpu neperonke Tetpa-A-6yTHMepKanTomuOopana B OXsaxKTeHHOH no —70° 
NOBYWKE CKOHJeEHCHpOBasOcb 2,1 r x%uAKOcTH (comepmKanne Sopa 9,29%), Ko- 
TOpad NpelcTaBlseT COOOM, BEPOATHO, CMeCb THAPHLOB Sopa c Menbuleli cTe- 
Ne€HbIO 3aMellleHHs. 

2.TeTpa-vnmponuamMepkantTogu6opan. Ananoruyno u3 
34,3 r (0,45 mous) H-npomuamepKantana xu 0,055 moss au6opana nosyyeHo 
10,0 r (56%) Terpa-Ax-nponuamepKantoguOopana, T. Kun. 93—95° mpuH 4 mM, 
d0 0,9809; n2 1,5265. ~ 


Hafigeno %: C 44,37; 44,67; H 9,52; 9,54; B 6,24: 6,50 
CigHgoBeSy. Briyucneno %: C 44,45; re Oe33% B 6,67 


Mow. Bec. Halizeno 239, 237; BriuncneHo 324. 

3. B3auMOReHCTBHeE AUNOOpana uw HOyTHAMepKar- 
TaHa Npw COOTHOWMeHHH PpeareHToOB 1:2. Onbitmposoguaca 
aHaJIOrHyuHO NOsyyeHHO TeTpa-x-OyTHIMepKantTozNGopana. 0,07 mous u6opana 
mponyckaviu B Teyenve 4 ac. B pactBop 12,6 r (0,14 moms) H-6yTuMepKanTana 
B75 Ma a6c. supa. Ilocne BbitecHeHns He BClelWero B peakluio rasccOpas- 
HOrO 2HOopana a30TOM B peaKIMOHHYIO CMECb MpPONycKaJu MeLJIeHHbI TOK Mpo- 
musleHa B TeyveHHe 2 uac. B8aumoselicTBHe C NPONNJeHOM COMpOBOKMasOcb paso- 
rpepaHvem. B BakyyMe BOJOCTpyHHOroO Hacoca OTTOHAH Sup, a ocTaTOK Noz- 
BeprasM dpakWUHOHHpOBaHHOM Meperonke. Ilonyuenbi cuenyicuive dpakuuu: 
1) 48—50° npu 11 mm — 1,5 r; 2) 64—70° npu 2 mm — 10,4 r; 3) 988—105° npu 
2 mm — 6,4 r. IIpu neperonke nocweqHeh dpakuun B OxNaKZeHHOK .o —70° 
JoBylwke cc6pano 0,6 r BemectBa (cozepxanne B 10,11%). 

Tleppaa qpakuua mpefzctaBnset ccOoh Tpu-nx-nponun6op, Bbrxofx 7,9%, 
CuHTAaA Ha B3ATbI B peakunto AuOopaH, n$91,4100 (ant. T. kun. 62°/20 mm, 
n2.6 1,4135 (*)). Bropan qpexuva — x-CyTunoBbih sup Lu-x-mponusTHooop- 
HOH KHCNOTEI, BEIXOM 0,C56 mona (40%), n% 1,4563 (aut. T. kun. 98°/11 MM, 
n°? 1,4698 (°)). Tpetba qdpaktlua — Te1pa-a-OyTHIMepKanToznuOopaH, BbIXOZ 
0,017 mona (24%), n% 1,5150. 

4,.B3auMonmeHcTBHeE AUOOpaHa UH TeETPaH-OyTUs- 
MepkKanToguOopana. Pactsop 10,1 r (0,053 mona) terpa-x-6yTua- 
MepKalitozH6opaua B 380 Ma scbupa Nomemlau B AByropsyto KowOy c BBOJOM JA 
ra3a HW OOpaTHbIM XOJIOLNJIbHMKOM H HacbIllaJiv ero B TeveHHe 2 Yac. WHOopaHoM. 
Ha cnenyroulwi feHb B pacTBOp B TeyeHHe 2 Yac. MponycKasM Mponusen Jo 
IipekpalllenuA pasorpeBaHuA peakIlMOHHOM cmecu. B Bakyyme BoxocTpyinoro 
Hacoca yaJaJIM pacTBOpHTedb, a ocTaToK @pakunonuvpoBasm. Ilonyyeno 2,8 r 
(0,020 mous) tTpu-x-Nponus6opa, T. Kun. 48—53°/13 mu, ni8 1,4195; 2,4 r 
(0,013 moms) x-6yTHn0Boro supa Qu-H-MponusTHCOOpHOK KHCJIOTHI, 
T. Kun. 65—70°/2 mM, ni 1,4570; 5,7 r (0,030 mons) Terpa-x-6yTHaMepKanTo- 
muOopana, T. Kun. 105—110°/3 mm, ni‘ 1,5140. 


Tipu neperonke nocueqneli Ppakuuu B oxylaxKleHHOK no —70° moByluke 
cKoHZeHcupoBasocb 1,6 r BelllecTBa, comepKalllero 10,89% Gopa. 

5. Tpu-a-OytTuatTuo6opart. Cmecb 7,4 r (0,020 moma) TeTpa-n- 
OyTumepKantonnOopana u 4,2 r (0,046 mona) H-OyTHIMepKanTana, NomellleH- 
HYIO B JBYropJy!0 KosOy Cc TepMOMeTPOM M COpaTHbIM XOJOLHAbHUKOM, KOHELL 
KOTOPOrO CCeHHEH C rasOMeTPOM, HarpeBadH BTevenne 44ac. Bpienenne rasa 
HauvHaetca mpu 60°, K KOHLy peakHH TemMepatypy cmecu Nopplwasu fo 150°. 
B onpite nosyyexo 870 ma Bofopona. 


* MosekymApHbiit Bec ONpesesAsIcA KPHOCKCNHYECKH B Oexsoue. 
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)Kuqkue mpoxykTs! peakuuu meperonasM B Bakyyme. Ilouyyexo 7,9 r (70% 
Tpu-H-OyTusTuooopata, T. Kun. 150—152° np | mm; d® 0,9684; nip 1,52085. 


Haiineno %: C 51,89; 52,05; H 10,03; 9,78; B 3,88; 3,87 
Cy2He7BS3. BeruucieHo %: C 51,77; lal @7ige B 3,89 


6. Tpu-a-mponuatuo6opart. AxnanoruyHo u3 5,3 r (0,016 moma) 
TeTpa-H-nponusmepKanTogquOopana u 5,0 r (0,066 Moma) X-nponHsiMepKaliTaHé 
nomyaeno 6,1 r (78%) Tpu-A-NpomnsTMobopata, T. KHM. 135—135,5°/4 MM; 


d” 0,9952-- 4 1.0012. 


Hatizeno %: C 46,01; 45,76; H 8,90; 8,76; B 4,62; 4,66 
CyoHBS3. Brruucneno %: C 45,75; H 8,96; B 4,98 


7. N-Tpuatua6opa3zoa, K16,5 r(0,043 moms) retpa-4-OyTHIMep- 
KallToquOopana, MWOMellleHHOrO B AByropsyio KOJOy c KallebHOM BOPOHKOH A 
oOpaTHbIM XOJIO(UIbHUKOM, MpHOaBseHo 4,8 r (0,107 mous) sTamamuna. IIpu 
3TOM HaOsOaocb pasorpeBaHHe peakWMoHHOH cmecu. [locme | uaca BbIqepxKu- 
BaHHA Mp KOMHAaTHOH TeMMepaType B BakKyyMe BOJOcTpyHHoro Hacoca OTTO- 
HAJIM MepKanTan, HarpeBasl cMecb CHayava mpu 30—40°, a K Kontly 20 90—100°. 
Burjeasiomulica MepKantran (18 m1) KOHJeHCHpoBaJICA B OXaKLeEHHOM oO —70° 
mpHemuuke. OctaToK jBaxkbl Meperonamuu B Bakyyme. I[lomyueno 3,7 r 
N-rpuaTun6opasona, T. Kun. 66—68° npu 20 mM, n° 11,4373 (aur. n° 1,4344 (°)). 
Bpixoy papeu 77% oT Teopun. 

8. N-tTpu-aOytua6o0pas3oa. Ananoru4HO MpelEyulemy MpoBo- 
jum peakuuio Mexgzy 11,6 r (0,03 mona) Terpa-4-6yTHIMepKanToquOopana H 
4,4 r (0,06 mona) 4-6OyTHamuHa. M3 octaTKa nocuie yasieHuA MepKallTaHa BBI- 
neseno 3,3 r (66%) N-tpu-x-6yTum60pa30na, T. Kun. 78—80° npn 0,25 mM; 
d; 0,8426; nf 1,4515. 


Hatineno %: Chat, 41; (5, of Sn AEG 22 Bie 52a okao 
Cy2Hgp9N3Bg. Brruucmeno %: C 957,91; Fe 5: B 13,04 


Kpome Hero Mosyyeno 1,0 r KpucTajmmueckoro BelllecTBa, KOTOpoe Gouee 
MOApoOuO He UCCuIeMOBasOCb. 


VMuctuTyt oprauuyeckoH xumuu uM. H. JI. 3emuuckoro Tloctynuao 
Axkajemuu wayk CCCP 21 XII 1959 
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Sa. een ora gp me 


OMOHMEBBIE NPOM3BOAHDIE 5-bEHMJILLMK JIOTEKCAHAMOHA-I,3 
‘A WX MPEBPAWLEHHA 


IIpu ucceqoBannn peakuni B-auKeTouos c dbeHuO,030C0eIMHEHHAMH OKa- 
alocb, 4TO 5-enuslukKsorekcanguon-1,3 pearupyeT aHasorMuHO AuMeqOHY 
'), OOpa3syA HOBOe coeqMHeHHe — 9HOMATOeTAaNH*eHUI-(5-PenusMKNOreKcaH- 
uou-1,3-u-2)-Hogonua (1). B nanbuelitiem coequHeHHe JIA ynoOcTBa Ha3BaHO 
JCHHJIHONOHOM. ITO COOOMEHHE NOCBALIEHO H3YYeHHIO CBOMCTB H CTPyKTYPHbIX 
coOeHHOCTeH SeHHIHOMOHAa, erO MPOAYKTOB aIKYJIMpOBaHHA VM pacilenenua. 

MenuNHOMOH NpescTaBasdeT coGoK Gesoe BelllecTBO, B XMOpodopme u GeH30uIe 
JACTBOPAIOMeecA C HHTCHCHBHO 2KeJITOH OKpackol. BeujecTBo He XapakTepu- 
yeTcad OoubWIOH yCTOHYMBOCTHIO H NO] JelicTBHeM pasHbIX peareHTOB NosBepraer- 
A pacilenenuto. WPexnnHoOH ocobeHHO YYBCTBUTeJeH K BO3JeHCTBUIO COUI- 
eUHbIX Jyuelt. PactienieHve MOXKeT OCYUIECTBUTbCA, KaK ITO THMMUHO VIA He- 
HMMeTPHUHbIX HOJOHHEBLIX COCIMHeEHHH, C Pa3PbIBOM CBA38eH HoX — yruepor 
; ByX HallpaBlenuax. Tak, B MIpHCyTCTBHH COJIAHOM KUCAOTH PeHHIHOZOH 
NaqKo pacilemusetca Ha HomOen301 u 2-x0p-5-PennsMuKJoreKcanqnon-1,3 
II), a B MHpHAMHOBOM pacTBOpe NOX BAMAHHEM TeMMepaTypbI MpomykTamu pac- 
LeNJICHHA OKA3bIBalOTCA Kak HOWGeH30U, TaK H PeHHJIOBLIN Sup 2-op-5-denus- 
uksioreKcaHgvona-1,3 (III). B mpucytctBun HuTpaTa cepeOpa uv mupuquna 
ACIICMJICHHE MPOWCXOAHT TOJIbKO 10 cBs3H Hox — Penusl, H OOpasyetca cepe- 
PAHAA COWb 2-Hog-5-henusmuuKNoreKcantuona-1,3 (IV). 


Ce; CoH, 


Cc) (al 
Cx) 
(CoHs),0BF, 


AgNO; 


6s CeHs 


OCH, 
CeHJ® Bre 
(Vv) 


Va 
CH, 


YY (VD YW (VID) 


C cHAbHBIMM alMJIMpyIolluMH M aKMJMpyIouluMu areHTamu (OeH30KJIXJI0- 
Hl, Oop@ropuA TpvaTHMOKCOHUA) PeHHAMOJON He PaciilellAeTcA, a o6pa3yer 
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alluJI- WIM auikHumponsBoyuble. ipw BsavmMogelcTBuu c OopPTopuoM TpvsTH 
OKCOHHA eHuiozon oOpasyer Sopdropuy denus-(O-sTHI-5-PenuuMnk sore 
canjuon-1,3-na1-2)-Hoponua (V), Ses0e MaslOcTaONJIbHOe BellleCcTBO. B mpucy,. 
CTBHM MMpHAuHa 9Ta HOMOHMeBAA CONb JerKO paculenseTcA Ha Ho_Oens0N 
6ophropugz N-(O-stus-5-ennsmuKsorekcan{uon-l ,3-v-2)-nMpHynANA ee 
TlocuenHee CoeqHHeHHe JIeErKO OMbIJIAeTCA MH OOpasyeT COOTBETCTBYIOIKH 9H 
aaTO6eTauH Mupuguuua (VII). 

CneloBaTeIbHo, HaOwOaeTCA HHTePpeCHaA HallpaBJICHHOCTh Ppa3pbiBa CBHAE 
ion, — yruiepo B UCCeOBaHHbIX HOJOHHEBbIX MPOM3BOAHBIX B 3aBHCHMOCI 
OT CTPyKTypHbIX OcoGeHHOCTeH M peareHTa, UTO ye OTMeYCHO Y aHaJIOTMYHb! 
TIPOH3BOAHBIX WuMemoua (?). Tak KaK MpesMONaraeTcA, YTO B HOMOHHEBBIX Ci 
CJIMHEHHAX Pa3pPbIBAeTCA CBA3b C MCHbIel 91eKTPOHHOM MJOTHOCTHIO (*), TO | 
tbeHusOOHe B HEKUCJIbIX CpefaX, ECTECTBEHHO, CBA3b Ho, — PeHus XapakT 
PH3YeTCH MeHbUlleli S9/IeEKTPOHHOM MOTHOCTbIO, YeEM CBASb HOR — B-auKeTOr 
HbIli OCTATOK. STO OTYeTJIMBO BHZHO H3 peakIHH paciilelenua PeHuMOLOn 
B IIPHCYTCTBHH NMpH~NHAa M HUuTpata cepeOpa.B AaHHbIX ycOBuAX PeHHJMC 
JIOH, HECOMHEHHO, CYILECTBYeT B 9HOJIATAHHOHHOM CopMe, M3 Yero CuenyeT, UT 
Ha aTOMe yrviepOa aKTHBHOH MeTUJIeEHOBOL rpynMbl B SHOJATAHHOHHOK opm 
3JICKTPOHHAA MVIOTHOCTb NOBbILWeHa MO CpaBHeEHHIO C HEMOHH3HPOBaHHOU oT 
moi. Hanpumep, B NpHcyTCTBHM COJIAHOH KUCJIOTHI (eHHJMOONH CyllecTBye 
B HEHOHH3MpOBaHHON (opMe, H paciileMeHHe OCyWleCcTBIAeTCA 0 CBASH HOT - 
B-—uKeTOHHBIN OcTaTOK. To Ke CaMOe OTHOCHTCA K PacUleNJeHH!O aJIKHJIMpOLy! 
TOB denusmHonona. CreqoBpaTesIbHO, SHOJIATAHHOHHAA CHCTeMa XapaKkTePpH3yeTC. 
6ouIbWIOH MOABHIKHOCTLIO SJIEKTPOHHOTO 3apsAfa. 

JIO6OMBITHbIE BbIBOLbI MOJyYaIOTCA U3 CNeEKTPOB MOPIOMeHHA PeHH HOON 
(1) u sHOmATOeTaHHa NupuaANHuaA (VII).HopmanbHad SHOATAHHOHHAA CHCTeEM 
5-beHHIMAKorekcaHAHOHa-1,3 (HanpuMep, B HaTPHeBOH COJIM) XapakTepH3yel 
CA B HHpakpacuHol YacTH OYeHb HHTeHCHBHDIM Norsowenvuem B O6sacTu 1510— 
1530 cm~?. B y.-cb. cmekTpax HaOmloqaeTCA XapaKTepHbI JIA JHOMATAHHOHO 
UMK/OreKCaHAHOHOB-1,3 MakKcHMyM OKOJIO 282 mu. ATOM Hofa BbI3bIBaeT 3Hé 
GHTeJIbHOe YMCHbUIeHHE YACTOTLI 9HOJIATAHHOHHOH CHCTeMbI, TaK Kak cepeOps 
Had cob 2-Hoy-5-cbenustuksorekcaHzuona-1,3 (1V) cumbHO norsomaer B OC 
nactH 1470—1490 cm-?. 

Ho deunaiionon (1) B pactBope xsopocdbopmMa MHTeHCHBHO NorsomaeT mp 
1564 cm~?, a 9HOMATOeTanH MMpuyunuA (VII) — npu 1546 cm-?. Maxcumymi 
MOrsOUeHHA B y.-@). YaCTH B PacTBOpax MeTaHOJIa COHapy2xKUBaloTcA pu 261 mM 
quia PenuMoLona WH mpH 252 mp qa SHOMATOeTaMHa TupuAuHUA (VII). Tako 
ABJeHHe HaOJIOLaeTCA TakxKe Y aHAaJIOPMYHbIX NPOW3SBOAHbIX WuMeoHa (4). 

Takue Ooubline CABHTH XapakTepHCTHYeCKHX MAKCHMYMOB SHOJIATAHHOHHO 
CHCTEMbI SHOJIATOeTAMHOB NO CPpaBHEHHIO C HOPMAJIbHOH CHCTeEMOM MO2KHO TOJIbK 
OObACHHTh H3MCHEHHEM 2JIeKTPOHHOM CTPyKTypbl H KpaTHOcTH cBa3seli. Ect 
CTBCHHO NOJlaraTb, YTO NOM BAHAHHEM MOJOXKUTeIbHO 3apAXKeHHOFO 3aMeCTE 
TEJA YBEJHYMBAeTCA SJIeEKTPOHHaA MVIOTHOCTb Ha aTOMe yrviepoOfla aKTHBHO 
M€THJICHOBOM TpyNMbl H TEM CaMbIM H3MCHACTCA XapakTep cBa3el yruepog - 
yrsepol wu yruepoyq — kucnopog B cucTeme 


See oa ee = 


{nA oTo6paxkeHuna MpaBuJIbHOM CTpyKTYPbI 9HOJIATAHHOHOB 0 cux Top & 
cyllecTByeT yOBJeTBOpUTebHOrO cnoco6a. BripaBHeHHOCTb 3apsaya Ha OOOH 
KMCJIOPORHBIX aTOMAX XOPOLIO OTOOParKaeTcA, Kak 3TO COBIUHO NPHHATO, 06¢ 
SHaYe€HHeEM NYHKTHPOM HeleJIOUWCeHHBIX CBA3eH (Hampumep, IV) (5). Tonpx 
HeEOOXOJMMO B CHMMeTPHUHBIX CHCTeMaX HMeTb B BHJY PaBHOWeHHOcTb OOOH 
KapOoOHMJIbHbIX rpyrin. Ho 7e0 BTOM, YTO NOL BAMAHHeM PasANUHBIX CTPYKTY] 
HBIX (PaKTOPOB, KaK 9TO OKa3aHO Ha HallMX NpMMepaX, SJIeKTPOHHAA NOTHOCT 
Ha aTOMaX KHCJOPOfa HM yrulepofa MOMKeT H3MCHATLCA, MPHYEM TOM 3apsAjo} 
JOKAIM3OBAHHbIX Ha OTJ@JIbHbIX aTOMAX, MOKa elle TpyQHO OWeHUMEI. Tem ci 
848 


M MOABJIACTCA ECTECTBEHHAA TPYAHOCTb NpaBUJIbHOrO oOTOOpaKeHuA CTPyK-- 
bl 9HOWATOeTaHHOB. I]puMeHaBwulica AO cHx nop cnoco6 (VIII) negocta- 
HO TOUEH. 


| | | 
| C Ce 86 Cw, 80,Cx., 89 
| NS Aa of, se So 
s 
A (VID) A (IX) 


Hav6ouee npaBuibHEM Opi Opt cnoco6 (1X), npumMeneHHBI B HallIMx No- 
eNMHUX CTaTbAX, C vac TOrO, 4¥TO JOH 3apsgoB 6 u 8’ noKa TpyAHO OLle- 
MbI, a2 6 -+ 6! = 


PwxKCKHH NOWMTeXHMYeCKHH MHCTHTYT; Tlocrynvai0 
ae 15 X 1959 


UWHTHPOBAHHAS JIMTEPATYPA 


19. Tyapuunene, O. Hefinangn, [.Bauar, )KOX, 27, 2737 (1957). 
mA. Hetnangz, TI. A. Banar, JIAH, 180, Ne 1 (1960). 20. A. PeyTos, 
A. Tituuonua, H. 5B. CraxKkuuna, JAH, 122, 1032 (1958). *0. A. Hei- 


aH”, IT. A. Banar, JAH, 129, Ne 2 (1959), ®& T. U4. Temuuxkosa, Kypce Teo- 
THYCCKMX OCHOB OpraHHueckoH xumuH, JI., 1959, crp. 487. 
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Jloxaagn Aragemun wayk CCCP 
1960. Tom 131, N 4 


XHMH 


Yaeu-Koppecnonnent AH CCCP Ir. A. PASYBAEB, E. H. 3H JIbBBEPMAH 
un C. B. CBETOSAPCKUM 


NOJIYYEHME TEKCAWHMKJMYECKOPO TPOAYKTA 
ABTOKOHJEHCAWMH WAKJIOTEKCAHOHA 


HenapHo Hamu Opwio moKa3aHo (1), 4TO B pe3YJIbTaTe aBTOKOHJleHCall) 
IMKIOreKcaHOHa OJ BIMAHHeEM TBepROH FHAPOOKHCH HaTPHA MPH KOMHATH 
TeMlepatype oOpasyeTca TPHIMKIMYeCKHH JHOKCHKeTOH C;gH3,03. Konze 
Cala WMKJIOreKcaHoHa B KMCJIONH cpeye B OOBIMHBIX YCJIOBHAX MaJIO H3y4eH 
VsBectTuo,. uTO Ip CTOAHHM B TeueHHe 24 uac. CMeCH PaBHbIX BeCOBbIX WaCT 
wHKorekcaHoHa HU 60% BORHOHM cCepHOH KHCJIOTHI OOpa3yeTca 2-WHKsOTeKcH 
HJeH-WuKoreKcaHoH (7). IIpexcTraBaasio HHTepec BbIACHHTb MOBeqeHHe LMKI 
reKCaHOHa B OOBIMHbIX YCJIOBHAX B IIPHCyTCTBHH Ooulee KOHWeCHTPHpOBaHH 
CepHOH KHCJIOTHI. 

B qaHHOou paOoTe HaveHO, UTO MPH B3aMMOReHCTBHH WHKJIOreKCaHOHa C I 
TaHOJIbHOH CepHo KUcsOTON (Ta6n. 1) o6pa3yeTcaA TBEPAbIM MpOAyKT SMP 
yeckoli cbopMystbl Cs6Hs2O2 (I). C nembio MosyYeHHA JaHHbIX O peakILHH OOP 
30BaHHA HM CTpoeHHH | u3yuaaCb BO3MOKHOCTb eFO CHHTe3a Tak?Ke B Apy”r 
YCIOBHAX. Oka3aJIocb, YTO B MpHCyTCTBHH MeTaHoula, H-OyTaHOJa WJIH BOLI 


Ta6aunaes 


OnbiTH Mo aBTOKOHAeCHCaUMH WMKMOreKcaHoHa HM 2-ILMKMOPeKCHJIMeH-luKoreKcaHoHna 
(MpoqomKuTembHOCTS CHHTe3:0B 8—12 cyToK, Temnepatypa 20—25°) 


nl Bpixog, r Hatigqeuo *, % 
ay 2 5S ' 
Nd = 8 ; : f re . AE “ 
pete. KerTou z PacTBOpHTeJib Z S ee . z a 
5 adept ula 
4 4 ‘One Hee O 
4 IukaorekcaHou |240) Meranon 390 | 460 ane 80) |83,,02:1 10,05) |eoe 
2, To xe 240| x-ByTaHos AC] 0s ier-40)0 ne 0) 40 | 83,47) 10,43) |9oul 
3 To xe 240) Bona 150 | 460 0 20 — _ 52 
“ts To xe 240) Meranou LO |) 240) |) He By DS aa oa 49 
yee To xe 240) Bona 100 | 460 — 10 | 83,34] 9,86] 49 
6 2-LJukaorekcu- |300} Meranon 500 | 650 3,0 | 120 835.97) 410) 23) 50 
JIMJ[e@H-ILHK J10- 
TeKCaHOH 


* CsgHs5eO2. BrraucueHo B %; C 83,65; H 10,45. Mow. sec. 516,8. 
** PeakUMOHHa CMeCb KHMSATHIAaCh B TeyeHHe 15 uac. (8). 
*** TIpOOMKHTEIbHOCTh CHHTe3a 20 cyTOK. 


KOHICHTPHPOBaHHOM cepHOM KucOTHI (onbITH 1, 2 u 3) MomyuaeTcA OH 
TOT 2Ke NPOAYKT KOHJeHCalMM WHKIOreKcaHoHa cocTaBa C36Hs2O2. Orciona cy 
AyeT, YTO pacTBOpUTeb He yyacTByeT B OOpasoBaHHH Nosyuaemoro coequHeH 
M YTO NOCIEWHee ABJIACTCA IPOLYKTOM aBTOKOHJeHcallMu WHKworeKcaHona. Cy 
AYeT OTMETHTH, YTO B YCIOBUAX ABTOKOHAeHCALMH WUKJIOreKcaHOHa B JoseKal 
upo-1,2,3,4,5,6,7,8,9,10,11,12-rpudenunen (*) Ham TaKxe yaslOcb BbIJeIv 
C H€3HAUHTeIbHbIM BbIXOLOM (oKOO 1%) yKa3aHHbIli BbIMMe MpoxyKT cocra 
CseHs2O2 (onbir 4). Jlanee BbincHumoch, uro OuuuKIMUeCKHit TIpOLYKT as" 
KOHJCHCAMMM WMKJIOPeKCaHOHa 2-IMMKJIOPeKCHJIMAeH-WMKIOreKcaHoH (°) B of 
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CTBHH MeTaHOJbHOM CepHOH KHCJOTbI NpeBpallaerca B TO 2Ke CoeqMHeHHe 
s2Oz (onbit 6). B ycnoBpuax cuntesa 2-uKMOoreKcumuyeH-WMKIOreKcaHona, 
M YBeEIMUUTb MPOMOAKUTEIbHOCTD OMbITa (onbIT 5), HapALYy c WeneByrm mpo- 
<TOM OOpasyerca Takxe coequHenue I, mpu cbpakUMOHHpOBaHHU OKa3zaBlleeca 
IOPOAHbIM. BMecre c TeM TPHIHKIM4eCKHe MPOLYKTHI ABTOKOHACHCaMY IMK- 
rekcaHona —2- [2- (A'-.MKJIoreKkceHHJ1)-IMKOreKCHJIM eH |-LLMKIOreKCaHOH @) 
2,6-2HIMKJIOreKceHMJI-MKOreKcaHoH (*)— He oOpasyioT I npu_ B3a- 
OAeHCTBHH C MeTaHOJbHOM cepHo KucmoTOH. Tlostomy moxHO nmpeqnoso- 
Tb, 4TO ABTOKOHJeHCallMA WHKMOreKcaHoHa B coeqHHeHHH Cs6Hs202 unet 

e383 CTaMIO OOpas0BaHHA 2-WUKMOPeKCHIMeH-WMKNOreKcaHoHa 
2CgsHip0 — CyeHi,0 + H,0, (1) 
8CigHigO —» CogH5202 + H2O. (2) 

‘ 1 . 


B onpitax 1, 2, 3 4 6 B kKauecTBe NOGONHOrO NpoyKTa aBTOKOHeHcalluu 
KMOreKcaHOHa NMosyuyaercA oekaruspotpudenuseH. OOpamaer wa ce6a 
aMaHve oOOpasoBaHve NocweqHero mp aBTOKOHAeHcauuu 2-1MKMOreKcHJIN- 
i-IlMKsIorekcaHoHa (onbiT 6). Oro sABue- 


© MOXKHO OODACHHTb MIpoTeKaHHeM pe- gp 
IMM OOpaTHMOH aIbNOJbHOH KOHeHCa- 

a (4°), 

I He ruqpomusyerca mpu HarpeBaHuH 46 


TeMMepaTypbl KHNeHHA pH aTMocdep- 
M aBJICHHM C pasOaBJIeCHHbIMM BOJHBIMH y, 
‘TBOPaMH KHCJIOT HW UWleloueH, MpH KH- | 
JeHHH C KOHICHTPHpOBaHHOHM a30THOL 42 
SIOTOH OKHCIAeTCA JO aUMHHOBOK 
SIOTHI, pH HarpeBaHuu Wo 250° or co- 
iHeHuA I OTULeMIAeTCA MOeKYyJa BODHI we 
Opa3syeTca coequHeHHe Cs36H;,O0. IIpo- 220 260 300 IO mpe 
<T C3e6Hs5202 He MpHcoeqHHAeT BOROPOTa 
4 KaTaJIMTHYeCCKOM THApHpoBaHHH B Puce. |. Y.-d. cnextp normomenua I 8B 
IUHbIX YCJIOBHAX B NPHCYTCTBHH OKUCH STHIOBOM CHMpTe 
ATHHbI (*), B TO BPeMA Kak NIpH rugApupo- 
[MH 2-IMKJIOreKCHJIMCH-ILMKJIOreKCaHOHa B TEX Ke CaMBIX YCJIOBUAX C KOJIH- 
TBCHHBIM BbIXOJOM OOpa3yercaH HacbINeHHbIH OMWMKIMuecKHH KeTOH (8). 
MHeHHe I He faeT OObIUHBIX MPOH3SBORHbIX KapOOHHJIbHBIX COeqHHeHHH. 
Coequnenve CseHs2O2 He MOxKeT COMepxKAaTb TPeCTHYHbIX CHUPTOBbIX rpynn, 
KOJIbKY MOCJIeLHMe JI€PKO OTULeEMIAIOTCH MOL BJIMAHHEM CepHOH KUCJIOTHI Kak 
WpaTupytoulero areuta. B y.-c). cnexTpe coequneHua CseHs202 (puc. 1) 
<CHMAJIbHOe MOLIOWLeHHe HAXOMUTCA IPH Awaxe = 208 MY HW Evaxe = 50300. 
<oli MaKCHMyM aOcopOuHu xXapaKkTepeH WIA O,8,8-TpM3aMeleHHbIxX 4,,B- 
IACbINLCHHBIX KaPOOHWJIbHbIX COeMMHEHHH M OM3O0K K MAaKCHMyMy MOrsio- 
HUA JIA 2-IMKOreKCHJIMCH-WMKMOreKCaHOHa (Ayaxe = 254 Mu) (°). YBe- 
[CHHBIM MO CpaBHeHHIO Cc 2-ILMKMOreKCHJIMAeCH-IMKJIOreKCaHOHOM MOJIAPHBI 
(PpuILHeHT NMOFMOWLeHHA MOXKHO, MO-BHJMMOMY, OObACHUTb TeM, TO I co- 
XKUT [Be KapOOHMJIbHbIe PpyNMbl, Kaka M3 KOTOPbIX COMPA*KeHa C STHMUJe- 
Ol CBaA3bIO, MpuuemM Oe CHcCTeMbI Mexy coOOH M30IMpOBaHHI, TaK KaK B 
YTHBHOM CJIyyae MaKCHMYM aOcopOUHH sJexKas Obl B OOMacTH Oosee [WIMHHBIX 
H. (He MeHee 300 mu) (2°). Takum o6pa30M, ucxoyA 3 peakuul (1) u (2), 
MeHTapHOoro cocTaBa H y.-(. cMeKTpa coe MHeHHA CasHs20z, OHO NmpeycTaB- 
T co6ok reKkcalluKJH4eCKHH JMKeTOH, COep Kalu TPH JIBOMHbIe CBASH. 
> 43 JIBOHHBIX CBA3eH COMpAXKeHbI C KAPpOOHWJIbHbIMH TpymnaMy, a ofHa — 
JIMpOBaHa. 

IKcenepuHYMeHTaAaAbHAA YACTH 


Tonmyuenune QuKeToOHaA CseHs202 (I). Cmecb 390 r Mmeranona, 
T KOHICHTPpHpoBaHHol cepHo KucuOTSI M 240 r WuKMOreKcaHoua (onpIT 1) 
1BIAIACh CTOATh B TeueHHe 8 CYTOK H BpeMA OT BPeMeHH MepeMeLIMBaacb. 
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PeakuHoHHasd Macca pasOaBulaacb B 6 JI BOLI, BOJHBIM cuIon ylanasica, a 
TaToK pacTBopsvica B 300 Ma sdupa. BuijenuBuiuiica NpW 9TOM CesbIh Oca 
OTPUILTPOBLIBAJICA H MpOMbIBasics sctbupom (2 pasa no 50 ms). Tlocae cyt 
nomyyeno 2,4 r JoxeKkarnzpotpudennuena, T. m1. 232° (a3 Cens0sa) 6e3 Jen} 
CHM C 3aBeJOMO HICHTHYHBIM JoseKaruppotpudenusenom (1). DusbTpat 
JICHHO MIpH NepeMeluHBaHHH BbIIMBasicA B 2 J MeTOHONa. OOpa3s0BaBla 
Tip 3TOM rycTas Macca MmpoMbIBaslacb 100 Ma MeTaHOwa, pacTBOpssacb B 2C 
acupa HW BHOBb Bbicaxklalacb B 2 1 MeTaHosa. Ilocne TpeTbel Tako onepal 
(150 ma supa u 2 I MeTaHoJia) BHIJeENMBIIKHCA TBEPAbIM NPOAYKT OT*PUABI 
BbIBaJICA H TPOMbIBasICA MeTaHOJIOM (2 pa3a mo 100 ma). Tlocme cyuiku Ha ¥ 
nyxe nosyyeHo 80 r BemlecTBa | BBHAe *KeNTOBaTOTO MOpoOuika c Hepes: 
TemMepaTypoH nuapnenusn (Tr. m1.80—120°c pa3noxeHHeM), KOTOpoe xopG 
pacTBOpHMO B 3adupe, GeH3OIe H NMPHAHHe, MOXO PaCTBOPHMO B MeTaH 
HW HepacTBOpHMO B BOJe. | 

AnasiorMuHbiM O6pa30M Bbiesaocb BeulecTBO I B onbitax 4, 5 u 6. Bai 
sienue | B onbitax 2 u 3 OTMHYAaNOCb TOJIbKO TEM, UTO PeaKILMOHHAaA Macca Mep 
HavaJIbHO BbIIMBalaCb B MeTaHON. Pe3syJIbTaTbI BCeX OMbITOB WH aHaJIHMTHYeC! 
JaHHbIe CBeeHb! B TaGu. 1. 

OpakuunoHupoBaH Xe I. 20r BemectBal c mow. Bec. 520 pact 
pamucb B 1500 ma aueroua. Iloce (dusbTpOoBaHHA K XKeJITOMY pacTBOpy M 
JICHHO IPH MepeMelUMBaHHH NpHHBasOcb 150 Ma BODHI, BbIZeIMBIUHHCA Oca; 
OTPUALTPOBbIBaJICA H MpoMbIBasica 50 Ma MetaHosa. Tlocne cyuiKu Ha BO3I 
noyueHo 6,5 r BellecTBa | B Bue ClerKa %KeJTOBATOFO NOPOLKa C MOU. BeC.O 
K dunbtpaty mpyaupasocbh ee 250 ma Bogn. Hocne duibTpoBanna, N 
MBIBKH HW CYWKH Ocayka nosyueHo 5,5r I B Buse xKesITOrO TBeEpZOro NpoLy: 
c Mow. Bec. 505. B 2aHHOH paOoTe MOJIeKYJIAPHble Beca ONPeJeJAIHCb KPHOC 
mHuvecKH B OeH30ue. 

HarpesBautue I. 14r Bemectsa | narpeBanucb B TeueHHe 2 uac. I 
250°. Tlocne oxmaxeHHA NpospauHblH mWwaB TeMHO-KpaCHOTO ILBeTa H3Me 
yaica, pacTBopsvica B 100 Ma stupa, s@upHbili pacTBOp PubTpOBaJICA VM 
JIGHHO NpPH nepemMeluMBaHHH BEICaxalca B 500 Ma MeTaHoua. BpizenuBunl 
OcafOK OTPHJIbTPOBbIBaJICA HM MpOMbiBayica 50 Ma MeTaHosia. Tlocme cywiKH 
Bo3yayxe nomyueHo 8 r xeNTorO nopowika. 

Mou. Bec 493; ya C3,H;,O BprunceHo 498,8. 


Hatizeno %: C 86,78; 86,25; H 10,12; 10,33 
CggHs90. Brraucneno %: C 86,70; H 10,10 


Oxucaeune I. K 250 ma konuenTpupopaHHot as0THOH KHCJOTH N 
JI@HHO TIPH OXaKTeHHH WCOaBANUuch 25 r I. [locne KunaAueHUuA STOH cmeC 
oOpaTHbIM XOJIOJMJIBHHKOM B TeveHne 24 yac. peakUMOHHAaA Macca pasOaBuAdl 
250 MJI BOJBI, BbILeMHBIUMHCA OCalOK OTPUJIbTPOBLIBAaJICA, IIPOMBIBaJICA BO; 
wu cylusica Ha Bospzyxe. Ilonyyeno 1 r TBepgoro NpofxykTa B Bue KenToro 
polka, KOTOpbIH Owx%Ke He HCcIenoBasica. IIpu ynapuBanuu Ha BORAHOH 6 
nowyueHo 380 r mpogykta. 10 r storo octatTka pasmewmBasncb c 25 ma sq 
M MOUTH OesbIH OcaqoK OT*PUbTpoBLIBaica. Tlonyyeno 4r ayunuHoBol KUCIO 
T. MI. 152° (v3 Bopbl) 6e3 enpeccuH Cc H3BeCTHbIM TipenapaTom. 


Tloctynusio 
25 XII 1959 
WHTHPOBAHHASA JINTEPATYPA 
1¢.”B. Crerosapcekun, BEB. Hi iSuamn ep wan ae eee pias 
KOX, 29, 1454 (1959). 2 H. Gault, L. Daltrof OF. Eck-Trido Bull. 


don 5 
chim., 12, 952 (1945); Chem. Abstr., 40, 4031 (1946). 2C. Mannich. Ber.. 40 
(1907). ‘J. Plesek, Chem. Listy, 50, 252 (1956). J. X. @pefina 
B. 3. Wap, HWss. AH CCCP, OXH, 1957, 512. 0. B.E dgar, D-H? Jotins 
J. Chem. Soc., 1958, 3925. 7 Houben-Weyl, Methoden der organischen Chemie 
H. 2, 168 (1955) «2 Jig Rees CAR Benepe (1942). ®Il. H. PoruucK 
C.B.CBetTosapckul uap., KOX, 28, 2229(1958). 2 EF. A. Braude F 
Nachod, Determination of Organic Structures by Physical Methods, N. Y., 1955, ’D. | 
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Hokaayqp Akafemun nwayx CCCP 
1960. Tom 131, Ne 4 


| XHMHG 


Unen-koppecnouzent AH CCCP O. A. PEYTOB u H. NM. BEJIELL KAA 


O MEXAHH3ME BUMOJIEKYJIAPHOLO JJIEKTPO®HJIbHOTO 
SAMEINEHUS Y HACbILNEHHOrO ATOMA YIJIEPOJA 


Mexanu3sM 9JIeKTpOPusbHOrO 3aMellleHHA Y HaCbILeHHOrO aTOMa yrviepoya 
elle OCTaeTCA HeAOCTAaTOUHO BbIACHeHHbIM. Ona U3 MpHIMH STOTO 3aKJIIO- 
TCA B TPYMHOCTH OJHOBPeMeHHOFO H3YYeHHA CTepeOXHMMYeCKOM WH KHHETH- 
KOH CTOPOH peakUMi aeKTpodusbHoro 3aMmelleHHusA. 

B 1953 r. ogHum u3 Hacc A. H. Hecmesnospm u C. C. Mogny6uott (*) 6nina 
qeHa CTepeOXuMua, a B 1957 r. Hamu c P. E. Mapnanettuipuau — KHHeTHKa 
peakWHH CHMMeTpH3alluH s*upoB a-6pommMepKypieHuslyKcyCHOM KHCJIOTHI 
| MecTBHeM aMMHakKa B XJIopodopme Ha xouozy. Takum o6pa30Mm BiepBble 
MM U3YYeHbI OJHOBPeMeHHO CTepeOXHMHA M KHHETHKA PeaKUHM I/IeEKTPOHJIb- 
‘0 3aMeICHHA y HaCbILeHHOrO aTOMa yrsleposa: 


+HgBr2* 2NH3 
(Ri’= C,H; Re = H;€R,=COOC,H, umm COO,,His) 


Ilocme Haluux paOoT no OJHOBpeMeHHOMY H3y4eHHIO CTePeOXHMHH HW KMHe- 

H peaKUHH SJIeEKTPOMHIbHOrO 3aMelleHHA Ha TIpHMepe CHMMeTPH3allHH Jpu- 

3 a-OpommMepkypdeuustyKcycubix KucsoT (', 7) NOABHaCb TOMbKO OfHa pa- 

‘a Muroupga (*) (1959 r.) mo ofHOBpeMeHHOMYy H3y4eHHIO CTepeOXHMHH H KH- 

WKH peak paccHMMeTPH3alluH JU-BTOp.-OyTHJIpTyTH Nog AelictBuem HgBry. 
OcHoBbIBanch Ha KHHeTHYeCKHX (OOpaTHMOCTb peaKILMH, BTOPOH MOpAOK 
RiR2RsCHgBr u pBTopol mopaqoK 0 aMMMaKy) M cTepeoxuMuyecKHX 

XpaHeHve KOH(burypauvy) WaHHbIX, Me€XaHH3M paccMaTpHBaeMOM peakWHH 

KHO I1peJCTaBHTb cylefyromel cxeMoH: 

Br 

| Br 

He., | 

(Br == RRR + Hg—Br 


ok 
(a) 2R,RyRgC—HgBr = RRR. > H 
ENCR,RR, 


=e 
EY CR RGR 
(A) 
(6) HgBr: + 2NH,2HegBre-2NH, 


Ileppas ctanua (a) ABsiseTca peakuwelH OMMOseKyJIApHoro 2eKTpopub- 
Oo gaMemleHua (S¢2) y HacbiljeHHOrO aTOMa yrsiepoa *. 


a) RiReRsCHgBr + NHs3 = RiReRsCHgBr-NHsg, 
6) 2RiReRsCHgBr- NHg3 VEG (RiReRsC)e Hg + HgBr2-(NHs3)e 


* AnbTepHaTHBHbIA MeXaHH3M (yOBJeETBOPAIOMMA CTepeOXHMHYCCKHM M KHHETHYeCKHM 
6OBaHHAM) ABJIAeTCA MeHee BEPOATHEIM, HOO peaKUMA CHMMeTPH3aHH MAeT NOR B/JIMAHMeM 
BIX Pa3JIHUHBIX peareHTOB, HeOOpaTHMO CBASbIBaIOUINX HgBro. Tak, mpt Hau c JI. P. Ou- 
menKko (4), uTo Sdupbl a-OpomMepkypenuyKcycHOw KUCMOTI (paBHO, KaK M Apyrue pTyT- 
pranwueckHe CoeAMHeHHA C JIerKO NMOABMKHOH PTYTbIO) JIerKO CHMMeTpH3yioTca Mo, Jeli- 
4eM JMPeHHIPTyTH: 

2RiReRsC — HgBr -b (CeHs)2 Hg er (RiReRsC)2 Hg 4- 2C,HsHgBr. 


oMexKYTOUHOe OOpasoBaHHe KOmMekca RyR2RsCHgBr-(CsHs)eHg B sto peakiuu Mazo 
OATHO B YACTHOCTH MOTOMY, UTO STO MpOTHBOPeyHNT CTeXHOMeTPHM peakILHH. 
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Hamu c Y Su-ueem (5) Opiia u3yyeHa KMHeETHKa Jpyrou seKTPOuJIbH 
peaKI[HH y HaCbINleHHOrO aToMa yrviepoya — peakluu H3OTOMHOTO oOmena 9 
poB a-OpommepkypdenusyKcycHolh KUCJIOTbI C OPOMHOH PTYTbIO, MeyeHH! 
Het? | 

RiR2RsCHgBr + Hg*Br, = RiR2RsCHg*Br + HgBre, 


(Ri == (Calalae Io S= lal Rs = COOC3H; umn COOC HI») 


Sta peakuuaA uMeeT OOMIM BTOPOH MOpALOK U, BO3MOXHO, MpoTeKaeT | 
aHaJIOrHUHOMY JIBYXCTaqHHHOMY MeXaHM3My, NepBaa cTazuAa KoTOporo (a) TO? 
JeCTBeHHa MepBOH CTaMHH peakIMH CHMMeTPH3alluH: 


(a) 2RiR2RsCHgBr <= RiR2RsC — Hg — CRiR2Rs + HgBro, 
(6) (RiReRsC)2 Hg + Hg*Bro — RiR2RsCHg*Br + RiR2RsCHgBr. 


Ilo pceft BepoxTHOCTH, 4epes MepexoqHoe coctoaHue (A) peakuuu paccmo 
PeHHBIX THNOB MOryT HATH HU BCuy4ae Apyrux PTYTHOOPraHuyecKUX COJIeH, HM 
IOWMX OTHOCHTeJIbHO cla6y10 cBA3b C—Hg. 

Mobi u3y4HJIM BIMAHMe CTPYKTYPHBIX (PaKTOPOB Ha CKOPOCTb OMMOVIEKY AA 
HOFO SJeKTPOHJIbHOTO 3aMelleHuA y HaCbIIeHHOTO aToma yrsepoga, usOp. 
B KayeCTBe MOJ@JIbHOM peak CHMMeTPH3alluIo CcOeqHHeEHHM THI 
n-YC,H,CH(HgBr)COOR tox gelictrBuem ammuaka B xsopodopme. Ilepsz 
MeJIeHHad CTaquA ITOH PpeaKUMH, OYEBHAHO, TaK2%Ke MpoTeKaeT yepes Mepexo, 
Hoe cocTosHve Tuma (A). 


RO O 
ROO ee 
S we Able 
2 r—<_S cts = <p Bie eee 
fan seg Be 
H H Hg © 


(A) H os 
Br 
ROOC | 
Ss + Hg—Br y 


COOR 
"Nes 
H 
14. Y=H; R=CHs;, Co.H;, u30-C3H,, mpem-CyHo, H-CyHyy, 1-Cy) Hig 
2) N= Gl Br El Chae R=Cotle. 
O 3HauMTeJIbHOM BJIMAHHH Mpupopl 3amecTuTeuen R ua CKOPOCTb CHMMETD) 
3alWMW MOXKHO CYAUTb TO CJICETVYIOUIMM BeJIMYHMHAM KOHCTAHT ckKopoctel peak! 
BbBIUHCJICHHbIX PaHee IIPeTJIOHKeCHHbIM MeTOJOM (7) 


CipHi9 
R CHs CsHs ws0-CsH, mpem-CyHo H-CgHig (/-mentum) 
Ke Ma/Momb-cek 181,5 440 25,9 HUYTOKHO {072 ; 
Maula 


CkopocTb pearupoBaHus MeTusoBoro Scpupa Sovlee uem B 25 pa3 npeBbilla 
CKOPOCTb pearMpoBaHuaA l-MeHTUOBOrO 9acupa. ; 

EctecTBeHHo, ¥TO BIMAHHe Npupog R wa ckopocTb peakuun o6ycn0Baet 
CYMMOH IOJIAPHbIX HM MPOCTPaHCTBeHHbIX CakKTOpoB. 

IIpupoga samectutena Y TakxKe OKa3bIBaeT BJIMAHMe Ha CKOPOCTb CHMMeTP: 
3allMM, KaK 9TO BUHO U3 BeEMMUMH COOTBETCTBYIONIMX KOHCTAHT CKopocteit pea 
WMH coemMneHH Tuna n-YC,H,CH(HgBr)COOC,H, 


Yi Gi sie jel Cla, 
Ky Ma/Momb-cek 470 400 110 O 


SaMeHa aTOMa BOJOpofa B n-MOMOKeHHH GSeH30NbHOrO KONblla Ha xu 
ycKopseT peakiuio Gomee uemM B 5 pas, a 3aMeHa Ha MeTHJIbHYyIO rpynny mp 
BOJMT K TOMY, UTO peaKUMA NpakTMYecKH He ujeT. EcTecTBeHHO, 4TO B Cy4. 
OMMOJIeKYJAPHOTO HYyKseOHJIbHOTO 3aMeLeHHA B aHAaJIOrMUHbIX CHCTeM: 
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jiOaeTCA OOpaTHaA 3aBHCHMOCTb IPH CpaBHeEHHM BJIMAHUA 3amectuTeselt 
CKOpOCTb peakuNH *. 

Tak Kak BJIMAHMe 3aMecTuTeseH Y Ha CKOpocTb paccMaTpuBaemol peakuun, 
BAMMOMY, OOYCJOBJIeEHO YHCTO NOAPHBIMH (bakTOpaMH, TO U3 NpUuBeeHHEIX 
IHbIX BbITEKACT BbIBOA, YTO OTTAPHBAHHE SJIEKTPOHOB OT PpeaKIMOHHOPO WeHTpa 
CbILMEHHOFO aTOMA yrviepoya) OOseruaeT OUMOIEKYAPHY1O PeaKILMI0 3/1eKTPo- 
(bHOTO 3aMelleHuA (Sp2). Drop dakT cBuJeTebcTByeT O TOM, YTO FaxKe np 
MOJIEKYJIAPHOM 3aMeINeHHH OOuJlee BaxKHYIO POJIb MOKET UrpaTb paspsiB 
POH CBA3H, a He OOpasoBaHHe HOBOL. DTo OOcTOATeMbCTBO COMMKaeT 6uMO- 
<yIAPHbIH MeXaHH3sM S-2 c MOHOMOJIeKYJIAPHBIM, JHCCOUMALHOHHBIM MeXa- 
3mom Sel, Tak KaK B MOCJI€HEM Pa3pbIB CTapOl CBASH ABMAeTCA cTaquell, 
DeNeAIOUeH CKOPOCTb Bcero mpoliecca. 

Tlonyyennble HaMy pe3y/IbTAaTbI NOKasbIBaIOT, YTO PeakUMU SeKTPOPUAbHOTO 
MCWCHHA Y HACbINIEHHOrO aTOMa yTIvlepoJa MpOTeKalOT 3HAUHTeIbHO CJIOK- 
>, HEM STO NPeAMOJaraslocb panee Ha OCHOBaHHH IIpOCTbIX MpeJeJbHbIX cuy- 
2B Sel u S-z2. 

Tak Kak B Nepexoquom cocTosHun (A) paspprBaeTCA He TOJIbKO CTapasd CBA3b 
-Hg, Ho wu ctapas cBai3b Hg—Br, To moxkHo Obl Obl OKUMaTh, UTO peakuuA 
MMeTPU3alluH OyleT MpoTeKaTb ObicTpee B TOM Culyyae, Kora Apyr c Apyrom 
IyT pPearHpOBaTb HeOAHHAKOBbIC MOVJICKYyJIbl PTYTHOOPraHHyecKkux coueH, 
lepKalllve OTJIMYHbIE 3aMeCTHTeEJIM B N-MOMOKeHHU OeH3OJIbHOrO KOVJIbILa. 
JM, HallpHmMep, Y-3/leKTpOHOaKIenTOpHHI, a X-3JIeEKTPOHOROHOPHbIi 3a- 
cTHTeJIb, TO TepexofHoe coctosHue (A) 


Br 


\ 
CoHj00C 4, 


S “) a 
il UB 37 ; 
(1) C % 


east 


eT JIOCTHTaTbea Jierue, YEM B CJlydae pearHpOBaHHA OMMHAKOBbIX MOJIeKyJ. 
NepBol u3 pearMpyloulNX MOJeKyJ OONeryeH paspbIB cTapol cBasu C—Hg,. 
BTOpoh — pasppip cBa3H Hg—Br. 

Cocummetpu3allua Takoro THMa Oblla MpoBeseHa JIA ceMyIouluxX Map co- 
menu: X =H, Y =Cl; X = H; Y=Br; Y=H, X = CH. Ja kaxxgoro cay- 
1 PACCUHTHIBANIaCb HavaJIbHaA CKOpocTb peakuuH. IIpu 9sTOM BbIACHHUICA 
LYIOILUN pesyJIbTAaT: [JIA MepBbIX JBYX CJlyyaeB CYMMapHaA CKOpOcTb Mpo- 
ca OKAa3aacb OONbIe CYMMbI HaYaJIbHbIX CKOPOCTeH JIA OTJeJIbHBIX KOMMO- 
ITOB, B3ATbIX B TeX %Ke KOHICHTPalMAX, Ha BeHUMHY, MpeBbllilarorlyto 
[eJIbHbIe CKOpOCTH HavOoJiee ObICTPpO PearHpylOWwNX KOMMOHeHTOB. B cuyuae 
= CH; pe3ybTaT oKa3asica OcoOeHHO UHTepecHbimM. Ecum cummMeTpu3alua 
IbKO 1-MeTHJI 3aMellieHHOoro 2upa MpaKTHYeCKH He HeT, TO B CMECH C He3a- 
Il€HHbIM 2:PUPOM OHA, XOTA HM He JO KOHILa, HO MpOXoAUT Ha ONpeeseHHy10 
yOuny. CymMapHaa cKopocTb Mpollecca OKasbiBaeTcaA Oovblile, 4YeM JIA He- 
felIEHHOTO aiupa B TaKOM Ke KOHIeHTpallMH. 

OHuM 43 MHTepeCHbIX HM BaXKHBIX BOMPOCOB ABJIACTCA BJIMAHWe Ha CKOPOCTb 
ollecca 0OaBOK pasJIMUHBIX COeEAMHEHHU, He yYaCTBYIOWIMX B peakiwuu. TaKkoe 
AAHMe JOOaBOK MOMAPHbIX MOJICEKYJI Ha CKOPOCTb HYKJIeOHJbHBIX peakinit 
no usyyeHo Murompgom (1°-!4) u Caenom (*°,"*), KoTopble ceaiM 13 CBOMX 
yJIbTATOB J{MaMeTPaJIbHO MPOTHBOTMOJIO%KHbIe BbIBOJbI O Mpupoge 9sTorO 
leHUA. 

Met u3yausu BaManve yoOaBox B S,_2-peakuuax. Baio Haligqeno, uTo 0- 
3KH IOJIAPHbIX are€HTOB B PeaKI[MOHHY!IO CMe€Cb 3HAYHTeJIbHO YCKOPAIOT CUM- 
pusalluio acbupoB a-6pommepkyp@enuayKcycHok KucuoTb. B taba. | mpu- 
@HbI 3HAYCHHA KOHCTAHT peakUMH BTOpOro MOpPAAKa, BbIYHCJIeHHBIX MO Me- 
ylaM MomyoOpasoBpaHuAA BelllecTBa MpH WCXOAHOH KOHIeHTpallun 9cupa 


* Hanpumep, B cayyae peakUMit SaMellleHHEIX XJIOpHcTbIX Oensus0B c amuHamnH (8), asu- 
u (7) WIM B 3aMemenuu OunKesburtelina (8, °). 
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-a-6pOMMepKypeHHJIyKcCyCHOH KHCJIOTEI 6,8-10-5 m/ma, ammnaka ~1 -10-*M/1 
M Pa3JIM4HbIX KOHUeHTpPalluAx 100aBOK. 

Jlanee Opinio MoKa3aHO, YTO CaM pacTBOpHTedb (B Halllem cilyyae — XJIOP 
opm), OynyaH MomApHoO MoJIeKyJIOH, OKa3bIBaeT yCKOpsioulee eUCTBHE 
peaxiuio. Jina 9Toro peakiluA Oblia MpoBeseHa B MHEPpTHOM pacTBOpHTeJe 
6eH30/le C MoOaBKaMH pa3IMUHbIX KOMMYeCTB XJOpoopMa. 

Anasornunpili pesyibTaT Obit NomyaeH Ip H3y4eHHM CKOPOCTH HSOTONHO 
o6mena C,H,CH(HgBr)COOC,H; c Hg?**Bro. Tak, ecm B 6eH30sIe Mpore 

o6MeHa HHYTOXKHO Mad, TO TI 

TaOnuna 1 mepexoye K pacTBOpHTeJio, C 

NaarouleMy 3aMeTHOH MOJIAPHOCTb 
Halpumep K70% BoAHOMY AHOKCaH 


To6apnenuoe GAO ite ae CKO “yu. BO Te 
wanes on/p pocTb Bo3pacTaeT NouTH pé 

Ha ckopocTb peaKIMi M30TONE 

ro oOmeHa 2acupoB a-OpomMepKy 

Hurpomeran 0 136 | 408 cbenusyKcycHoli KucuioTE c Hg?°*P 
0,469 | 75 | 197 yckopsrollee BJIMAHHe OKAa3bIBAal 

0,937 57 alee moOaBKH KaK KHCJIOT, TAK HU OCHOB 

‘Hutpo6ex3011 0 470 86,7 Huw. Hampumep, Hamu ObI | o6uap 
0,902 | 128 | 444,8- *%KeH 4pesBbluaHHo CHIbHbIM adde 

Metusonbiii cnupt 0 | 136 | 408 qoOaBok MMpHyuHa Ha CKOpOc 
0,309 |} 410 4) “des u3oTonHOro oOOMeHa J/-MeHTHJIOBO: 

0,618 | 93 | 158,5  — scupa a-6pommepKypdenulyKcycHe 


—_———-- KHCJIOTbI B alleTOHe (KOHIeHTpalll 
pearentos 0,03 m/mm) mpu SO 
Ecam B oTcyTcTBHe o6aBoK o6m 
3a 6 vac. Mpoxo_uT TObKO Ha 1% 
TO 06aBKa 5 BeCOBbIX YacTeH MupuyuHa (OT KOMMYeCTBa alleTOHa) MpHBOLI 
K 35% o6meHa uepe3 3 aca, a 10 BecoBbix uacTeli—K 92% uepes 4,5 uac 

Jo cuxX Mop OcTaeTCA OTKPLITHIM BOMpoc O TOM, BXOJAT JIM NOIAPHbIe N06a 
KH B Tepexoguoe cocTosHue (T. e. HMeeTCH JM OMpeyeseHHbIi KHHeETHUeCK! 
MOpALOK MO 1OOaBKaM), HIM %Ke UX POJb CBOAUTCA K H3MeCHEHHIO NOJAPHOC 
peaKIHOHHOH cpebl, UTO B CBOIO OUePeb OKA3bIBaeT BJIMAHME Ha CKOPOCTh pea 
WMH. QTOT BOMpOcC MOMWIeXKUT JabHeliliemy usyyeHuto. 


* B cpegquem 3T0 1/95 uacTb OT KOVIHUeCT- 
Ba paCTBOpHTesA. 


Mockosckul rocyfapcTBeHHbIl yHuBepcuTer Tloctynuno 
um. M. B. Jlomonocosa 19 XII 1959 
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XHMHA 


Axagemnk Buxt. H. CIIMIbIH, JI. H. KOMHCCAPOBA, 3. A. BJIAZMMMPOBA, 
¥O. Mi. CHMAHOB u H. H. TIOTIOEBA 


HHOBAT WH TAHTAJIAT WHPKOHHA 


JlutepaTypHble cBeqeHHA O HHOGaTaX WHPKOHUA OFpaHvuHBaloTca onHca- 
iem coefmuHeHuaA ZrO2z-5Nb2Os, koTopoe G6pbiI0 mMOmyYeHO B3aHMMOJeHCTBHeM 
IcTBOpa XJIOPHa WHPKOHUA HW HMOOaTa Kaus (1), a TakxKe CIaBJIeHHeM CMe- 
| ZrOz wu Nb2Os c NaF (?). MaquBugyadbHocrb 3TOrO MposyKTa He Oba noJ- 
epxkeHa KaKHMH-JIMOO (H3HKO-XHMH4eECKHMH MeTogZamH. M3mepeHue yyemb- 
ro Beca ero Jano BeMuMHYy 5,14 npu 17—18°. TaHTanaTbl WHpKOHUA B In- 
paType He OMmMcaHBbl. 

Hactosllaa paOoTa mocBAlleHa H3y4eHHIO yCJIOBHH oOpas0BaHua HHObaTa 
TaHTaslaTa WHpKOHHA. Bow NpHroTOBJIeHbI CMeCH THApooKHceH WHpKOHUA 

HHOOHA C pa3JIM4HbIMH MOJICKYJIAPHbIMH COOTHOWeHHAMH ZrO2: Nb2Os 
:1, 1:1 u 1: 2). Ucxogupie ruqpookucn nmpezBapuTeIbHO mpocyuMBasuch 
wu 100°, TilaTembHO pacTHpaducb HM MepemMewuBarucb. IlomyyeHHple cmecu 
eKalicb mpH 1300° B cuIHTOBOH Neu B TeYeHHe AJIMTeMbHOTO BpeMeHH (40— 
yac.). Hapsmy co cMecaMH, B TeX Ke YCIOBHAX ObWIH MpOKaJIeHb! OTJeCJbHbIe 
IpooKucH. Co BceX NMOJYYeHHLIX MpOAYKTOB ObwWIH CHATbI PeCHTTeHOrpaMMbl 
OJMHAKOBbIX YCJIOBHAX (Ha 2Kele3HOM aHoye B KaMepe PKJI-57). Ilpomep 
HTTeHOrpaMM MpOH3BOAWJICH Ha KOMMapaTope, MalolleM TOUHOCTb oOTCU¥eTAa 
5 MM. MuHTeHCHBHOCTh JIMHHH OWeHMBaJlaCb BH3YyaJIbHO NO NATHOaIbHOK 
-TeMe. PesyuIbTaTbI MpOMepa PeHTTeHOrpaMM MPOKaJICHHbIX OKHCJIOB XOPOLIo 
‘IaCOBLIBAJIHCb C JIMTepaTypHbIMH JaHHbIMH (°°). Ha pentreHorpamme cmecu 
O2 u Nb2Os c oTHOIIeHHeM OKHCJIOB 2 : | He ObIIO 3aMeUCHO JIMHHM, XapaKTep- 
X ia ZrO2 a Nbe2Os (puc. 1), uro yKa3bIBaeT Ha OOpas0BaHHe HOBOH ca3bt. Ha 
iTreHOrpaMMe jpyrux cmeceli (1:1) u (1:2), mMomuMo HHH coeqMHeHHA 
\THOIWCHHEM OKHCJIOB 2 : 1, HaOsOMamHcb XapakTepHble WHHHH NbeOs. Hu- 
KUX HOBbIX JIMHHM, OTBeYAIOULMX COCEAMHEHHAM C APYrHM OTHOLWIeCHHeM OKHC- 
B, He ObluIO 3aMeueHO. 

Auanorn4uno HHOOaTy IMPKOHHA B TeX Ke YCJIOBHAX Obl] CHHTeESHPOBAaH TaH- 
1aT WHPKOHHA ClleKaHHeM CMeCH THAPOOKHCeH WHPKOHHA HM TaHTasla C MOJIe- 
IApPHBIM cooTHOWeHHeM ZrOz H Ta2Os 2: 1. Ha pentrenorpamme 3ToH cMe- 
focle cnekaHuA He OblulO OOHApyXeHO XapaKTepHbIX MHA ZrOz, HO HeKO- 
ybIe JIMHHH MOXKHO MpHMcaTb cBoOosHOli Ta2Os. OfnakO oTcyTCTBHe Tpex 
IbHBIX JIMHHE TaeOs, XOpOmwlo MHAMIMpPyeMbIX B pOMOWYeCKOH pelllerKe Cc OcA- 

a =6,175 +0,125 kX, b = 3,649+0,003 KX, c = 3,891 +0,005 KX (cp. 
IMTepaTYPHBIMM aHHbIMH (°)), MOSBOHACT 3AKJIOUHTb, YTO STO COBNMaeHve 
IAeTCA UHCTO CAyYaiHbIM. TakHM O6pasom, H B 9TOM CJLyuae MpOyKT cmeKa- 
| OKUCJIOB NpescTaBsIAeT COGOIO HOBY10 a3sy. CileqyeT OTMETHTb, YTO B3AHMO- 
ictBue ZrOz c NbeOs mporeKaeT 3HaYHTebHO Jerue, ueM Cc Ta2Os. OOpaso- 
ive HHOGaTa WHPKOHNA HaGOaeTCA yxKe MPH HarpeBaHHu CMeCH JO 1000° 
eyenne 6 uac., B TO BPeMA KaK TaHTaslaT WMPKOHUA OOpasyertcaA TOMbKO NOCHE 
ATEJIbHOTO BbIepxKUBaHHA cMecu (40 yac.) mpu 1300”. 

BBuly HHYTOMKHOM MeTYYeCTH HCXOHBIX OKMCJOB Ip TeMMepatype UX B3a- 
olelicTBUA cooTHoleHHe ZrOz: Nb2Os u ZrOz : Ta2Os B NOJIYYeHHbIX Coe]H- 
JMAX He JOJXKHO OTAIMYATbCA OT MepBOHAYaJIbHOH BeIHYMHbI H, OYeBHHO, 
TBeTcTByeT opmMysam 2ZrOz-R2O; unu (ZrO)2R20;. [lomyuenupie coenu- 


TMAH, vr. 184, Ne 4 857 


HeHUA aHaH3HpOBaIMCb Ha cojepxKaHHe .UHPKOHHA CweAYIOULUM copaay 
Hapecka HHOOaTa WHPKOHHA pacTBOpsAacb Np HarpeBaHH B elec | 
Holi HeSOa, 3aTeM nocule pasOaBuleHHA OCamaJICA cbocspaT HHP RO a o 
yiepkuBaicah B pacTBope foOaBeHHemM MepeKHcH Bogoposa. He A i oe 
cbocaTa IWMpKOHHA MpokaJlMBaJicA MpH 900° vu B3BelIMBaJICA. e a 
TaHTalaTa WMpKOHHA BelllecTBO pa3ularamocb 2—3-KpaTHbIM ylap 


ih | | | eer Nb/0; 


| lil —° 


? Cmece 
: | | shack : f  ZrO,w Nb,0,(4 


g° 

6 itt Sf ol |e 9 (2r0),Nb.0, 
g° 
leer ‘ Zr 0, 


6° 


j be Ney . (2r0),10,0, 
1 1 e° 


Ta,0, 


1 46 SG 20 26-30 a IB BE a SO 5 be Oe Oa 


Puc. |]. CxemMa peHTreHorpaMM 


c Kony, HSO4. Ocagzok o6pa6aTrBaca 5% pactBopom NaOH npu Kunayex 
WIA NepeBeseHua cybaToB B TrHypooKucH. TMApooKWcb WHPKOHUA pacrE 
pamacb B 2N HCl mpu narpeBaHHu, NpHYeM TaHTaJI MOMHOCTbIO OCTaBauics 
ocayke. M3 coAaHOKUCJIOrO pacTBOpa ocakKJalacb THAPOOKHCb  LHpKOHI 
KoTOpand MpOKasIMBaslacb mpu 900° HM BSBEIUIMBaIAach. 

Anasu3pl (cpeqHve JaHHble 13 2—3 onbiTOB) NoKa3aJIM culeLyIoulMe cone 
ykaHua ZrOe (B mpoleHTax):. 


BrruncaeHo 


Haiizeno Flax (ZrO)2R2O; 
Huo6atT wupkonua 49 , 40 48,14 
TaHTamaT WMpkKOHUuA 36, 20 39,80 


Huo6at u TanTalaT WMpKOHMA MpescTaBrsatoT coboli Genre, M@JIKOKPKCT, 
JMYCCKHE COCIMHEHNA. BOMbIWOe KOJIMYECTBO AHHU (OKONO 60) Ha peuTre 
TpaMMaX COCHHCHUM CBHJETEIbCTBYeT O HU3KOM CHMMeTPHU KpucTamMUeCI 
pellerKH. Bombiive BeEMMYMHI YIVIOB CKOJIbKCHUA COrMaCyIOTCA C HEOOMIbILE 
SHaYeCHHAMH MWioTHOcTeH: 5,70 Aaa (ZrO)eNb20, u 7,82 (ZrO)2Ta2O,.. (On 
TeNeHHE YACbHbIX BECOB MPOBOAMJIOCb NMKHOMeTpHyecKH pH 25°.) 

JA MOATBepKAeHUA HHAMBULYAaIbHOTO XapaKTepa NOJIYYCHHBIX COeLH 
HHH HW COMOCTAaBJIeHHA HX CBOMCTB OblIN ONpeqeeHb TeMNepaTypbl WaBJleH 
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leqOBaHbl TepMHYeCKaA YCTOHUMBOCTb H OTHOIWeHHe K HeKOTOPbIM XHMH- 
kHM pearentam. IInaBnenve HHOOaTa UH TaHTamaTa WHPKOHMMa MpOusBOLMIOCb 
BICOKOYACTOTHOH NeuM JVI BAKYYMHOM UM OTKPbITOH naaBKH Tuna MBIT-3. 
ImepaTypa H3MepANaCh ONTHYECKUM MMpoMeTpoM Mapku «Onup-09». InaBue- 
| BelllecTBa HaOsiofaOcb BU3yaJIbHO. B pesyibTaTe MpPOBCACHHBIX OMBITOB 
iO YCTaHOBJICHO, YTO TEMMepPaTyPbI MWaBJIeEHHA HHOOaTa H TaHTasaTa WupKo- 
1a paBHbl 1700 +20°u 1730 +20° coorpercTBeHHO. O6a coeqMHeHHA NO WaH- 
{ PeHTreHopasoBoro aHaJH3a WaBATCA 6e3 pa3NOX%KeHHA H B HHTepBase 
nepatyp 20—1400° ne mnperepneBator HUKaKHX (a30BbIX NpeBpallenni, 
JIeHee NOATBeEp XK Teo é 

yeHUeM TepMHUeCKOH A ED 5 
OHUMBOCTH  COeMMHE- 

[(C IPHMeHeHHeM nHpo- ~*~ 

pa KypHaxosa. Tep- 

paMMbI HarpeBaHua 
))2Nb20,H(ZrO)2T a20, 
JICTaABJICHbI Ha puc. 2. 
Bpwia W3yueHa CKO- 
Tb B3aMMOJeHCTBHA 


/400° 


Puc. 2. Tepmorpammsr. A — (ZrO)zNb2O7 (cpequaa cKo- 
pocTtb Harpepanua 10°/mun.), B — (ZrO)2Ta2O, (cpeqnas 
cKopocTb Harpesanua 8°/mux.) 


ata ou TaHtauata 
KOHMJIa Cc nmapaMH 
4. J\If cpaBHeHHA B TeX %*Ke YCMOBHAX XJIOPHPOBaJIuCb COOTBeT- 


yroumve cMecH ZrO2 c NbeOs (2 : 1) u ZrOz c Ta2Os (2: 1). Yenosusa npoBe- 
WA OMNbITOB OTJMUAJIMCh JIMWb CKOpocTbiO mogaunCCla u  pasmepamu 
e@PXHOCTH B3ATbIX MpenapaTos. UerbipexxJopucTE yramepox moxaBasica B 
KIMOHHY10 KBapuleByl0 TpyOKy TOKOM BO3yXa, KOTOPbIii MpomyckKaJica c Mo- 
AHHOM CKOPOCTbIO Yepe3 CKJIAHKY, HaNOJIHeHHYIO CCla. XnopupoBanue mpo- 
WIOCb B TEMMepaTyPHOM HHTepBasie 500—650° B TeuyeHve 30 Muu. Tlocne mpo- 
CHHA OMbITa OCTATOK B3BeEWIMBaJICA H B HEKOTOPHIX CJyYaAX B HEM oOMpese- 
(Och comepxaHHe ZrOz. Ilomumo sToro, NpoBosMica peHTrenodasoBblt 
Juz octaTka. IlomyyeHHple pe3yJIbTaTbl, MpeACTaBIAIOWIMe cpeqHve 3Ha- 
ua u3 3—4 onpejeseHui, MpuBezeHbI B Tad. |. i 


Ta6Omuna 4 
PHpoBanne HuOOaTA HM TaHTAsaTa WHPKOHWJa MW CMeCH MCXOMHBIX OKHCIOB (2:1) weTEI- 


XJIOPHCTHIM yrsaepogom. Hapecka 0,2 1r, pasmep sepen <100 yu, npogomKuTenbHOCTS 
xJopupoBaHua 30 Mun. 


YOpbINIb Beca, % 
CKkopocTb 
iz eee BeujecTBo 
SITOB ee mpu 500° | mpu 550° | mpu 600° mpx 650° 
4 0,05 (ZrO)gNb207 De 5,4 6,6 
Cmecb ZrOg u NbeOs (2: 1) Teil WAS) 2a 
2 0,12 (ZrO)2Ta2O; as 4,8 6,9 
Cmecb ZrOg H TaeOs (2: 1) _— GS 31,8 
3 0,410 (ZrO)2Nb207 4,9 Nts a 14,4 
(ZrO)2Ta,O7 oe eo) 4,0 


CeyeT OTMeTHTb, YTO HHOOAT HM TaHTaaT WHPKOHHJa XJOpUpyloTcA B 3— 
43a MeJICHHee, YEM COOTBETCTBYIOMIHe CMeCH OKHCJIOB. TantanaT Wupkonusa 
ee yCTOHYHB MO OTHOIMeHHIO K XJIOPHpytolleMy areHTy: pH 500° B oTaHuHe 
HuOOaTa IMPKOHHa, TaHTaslaT COBepIWeHHO He XJIOpHpyerca. Tlo 2aHHEIM 
MUeCKOFO H PeHTTeHOa30BOro aHaJIH30B OCHOBHOe KosMueCTBO HHOOaTa U 
TalaTa WMPKOHWJa B Mpolecce XJIOPHpoBaHHA He MOABepraetcA H3MeHEHHW. 
Ja xXapakTepHcTHKH YCTOMUYMBOCTH HHOOaTa HM TaHTaJlata IMPKOHHNa M0 
OIeHHIO K paCTBOpaM Ppa3JIHUHbIX PeareHTOB OblIO HCNbITaHO elicTBHe 
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HCI(36%), HeF2 (25%), HeSOz (94%) 1 NaOH (40 %). Hapecxka BeutectBa (0,1 
oOpabaTpBaacb 50 Mia peareHTa B TeyueHHe 4 uac. pH 85—90°. OcTaTOK OTM 
BaJICA BOOM, BEICyINHBaica mp 100°, BSBeWIMBaJICA M NOABeprasicaA PeHTTek 
(basoBomy aHau3y. YcTaHOBeHO, 4TO 06a H3yYeHHbe coeqHHeHHA OOuaza) 


( 


BLICOKOM YCTOMUYHBOCTBIO MO OTHOWeHHIO K HMCIbITaHHBIM peareHTaM (TaOd. . 
JlyumuM pacTBopHTeniemM AIA H 
ABJIACTCA KOHLCHTPHUPOBaHHbIi pacTB 
Ornomenue Huo6ata u TaHTamata unpKo- HeFe. TanTallaT WHpkOHIa xapaki 
Hula K pearenTaM. Hazecxa 0,1 r, Tem- pusyerca Goble YyCTOHUYMBOCTHIO | 
HEAT YD 4250-9) (51 BPE Mayo BADE cpaBHeHHIo c HHOOaToM. B oranune 
ee nocweqHero TaHTaJlaT WHPKOHUJa pa 

THUeCKH HepaCTBOPHM B TOpAYHX pé 


TaOauna 2 


Kovim4u. pacTBOpeHHOrO BelLe- 


crpa, r/100 Ma pearenta TBOpaX KOHIL. HCl u H2SOsz, cme 
Pearent cybtbaTa AMMOHUA C CepHOH KHCJIOT 
(ZrO)sNb,O, | (ZrO),Ta0, HW He CMwlaBaaerca c Mupocybiar 


HatTpHa, KeCOs um NepeKHCbIO HaTph 
B To BpeMA Kak HHOOaT WMPKOHH 


HCl, 36% 0,0320 0,0000 JlerKO pacTBopseTcaA pH HarpeBaH 
ks ay ates Boek mo 220° B Kon. HeSOs, pa3s0xeH 
of 2) ; ’ ) 

NaOH, 409, 00266 00082 TaHTaslaTa IWHpKOHHNIa Mmpoucxo7 


JHUIb B pe3yJIbTaTe ynapHBaHHA Bell 
i cTBa c KoHu. HeSOs. IIpu gekicTs 
yKa3aHHbIX BbIle peareHTOB He PaCTBOPHBWaicA YacTb COeMHHEHHHM 0 fa 
HbIM peHTreHoas0B0ro aHaJiH3a He NperepneBaeT HUKAKHX M3MeHeHHH. Tak 
o6pa30M HuOOaT HM TaHTaJlaT IMPKOHHJa MPOABMAIOT SHAYHTEIbHY!O XHMHt 
CKy!0 CTOHKOCTb. 


MockoBcKuH rocylapcTBeHHbIi YyHHBepcCHTeT Tlocrynuao 
um. M. B. Jlomonocopa 22 XII 1959 
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PHSHYIECKAA XHMH A 


yyemuk A. A. BAJIAHJMH, ©. B. HCAFYJIAHL, A. 1. PYTEHKO nu P. CTETHEP 


PAXHOXUMUYECKOE H3MEPEHHE 
CKOPOCTH YIJIEOBPASOBAHHS MPH PA3JIOKEHHK 
ITHJIOBOrO CNUPTA HA JEFHAPHPYFOWEM KATAJIN3ATOPE 


B naliiux mpesbiqymux padotax (',”) coo6ujaoch 06 uccneqoBaHHu MeXxa- 
3MOB CMOJIO- HW yrleoOpasoBaHuA pu pas0xKeHHM STUJOBOrO CIupTa Ha Ka- 
MM3aTOpaX, BbINOJIHCHHOM Ha OCHOBAaHHH M3yYeHHA MpOmyKTOB peakUHi x 
opoctei ux oOpasopanus. M3 stux paOor caeqyer, 4TO MpH pasviox*KeHuH 3TH- 
BOrO CMMpTa Ha JerwApHpyOuleM KaTaM3aTOPe HMMeIOT MeCTO HECKOJIbKO 
XAHH3MOB yrviecOpasoBaHuA B 3aBHCHMOCTH OT TeMMepaTypHbIxX yculOBHi. 
mu 200—600° HaOmoaeTcA HUSKOTeMMepaTypHbIi MexaHH3M, MpecTaBsAI0- 
mM coOol MOJMKOHJeHCallMIO MpeyBaputTenbHoO oOOpasyrolleroca u3 cnupTa 
eTaJIbyeruya; MpH Oouee BbICOKHX TeMMepaTypaxX CTaHOBHTCA BO3MOXKHOM 
JIMKOHJeHCalMA MCXOMHOFO STHJIOBOrO CMHMpTa C HeHAaCHIIILeHHBIMH MpoyK- 
MH YIIJIOTHCHHA B yIJIMCTOe BellleCTBO, a TaK2Ke MOJIMKOHJeHCalMA pasvMy- 
X YIvleBofoposos, MpeABapHTebHO MoOyualouluxcA U3 pasmararolleroca 
upTa. 

B Buy COHKHOCTH HM MHOFOcTaqHHHOcTH MpolleccoB yrseo6pa3s0BaHHA, 
yUaTb KOTOPbI€ MOXKHO ObIIO B OCHOBHOM M10 H€KOTOPbIM CYMMapHbIM 9¢pdpexk- 
M Mi KOCBeCHHBIM JaHHbIM, MIpeMCTaBJIAJIO HHTEPeC BLIACHUTb pOJIb alleTaJIbje- 
Ma U clupTa KaK MCXOHOTO MaTepHavia JIA yrueocOpa30BaHHA MyTeM H3Me- 
HUA CKOPOCTeH OTJeJIbHBIX CTANHH STOTO CMOXRKHOTO Mpollecca, ITO LaeT BO3- 
%KHOCTbh UCHOJIb30BaTb H3OTONHbIM KMHeTHYecCKHH meToq M. Bb. Helimana 
4). STOT MeTO, BMepBble Obi] MPHMeHEH K reTePpOreHHO-KaTaJIUTHYeCKHM Peak- 
am A. A. Bananaunpm, M. Bb. Hetimanom, O. K. Borganospot, T. B. Ucary- 
nuem, A. II. Ulernosnoi u E. WY. Tonospm (5). 

PayMoxuMuyecKHe METOLbI IPHMeHAHCh paHee JIA BbIACHeEHHA PAJa BO- 
OCOB yruleo6pas0BaHHA MIpH pa3sOKeHHH PasHbIX OPraHHYeCKHX BeLLeCTB 
10) Tax, Mak Mau (*) paquoxuMuyecKHM MeTOJOM yCTaHOBHJI, YTO IIpH HH3- 
X TemIlepaTypaxX KpeKHHra MapaHHOBbIX yIIeBOLOPOJOB yroub NomMyyaerca 
cyueT yruiepoya Bcelt ucxoqHolt Monekyanr; A. A. Bananguu c coTpyqHukamu 
®) noKasauIM, 4TO Mp Reruzporenu3saluu OyTaH-OyTHJIeHOBOM CMeCH yrOuJIb 
pasyercsa Ha 90% u3 JuBUHMa HM TOKO Ha 1,5% HemlocpeycTBeHHO U3 OyTaHa; 
M. )Ka6posa u B. M. Kagenaun (*°) nallim, 4To B ycJIOBHAX MoOuyYeHHA 
BUHUJa U3 STHJIOBOFO CIUPTa yroulb OOpasyeTCA B OCHOBHOM HS CIIMpTa H T. J. 
B nactTosilei paOoTe B OMHUX M TeX Ke yCOBHAX MpPOBOAUIUCh [Be Ccepuu 
bITOB: C YHCTHIM STHJIOBLIM CHMPTOM H CO CMecbIO 9THIOBOrO cnupTa c 3% 
yenHoro C!4 anerambyeruga (yaesbHad paguoakTuBuocTb 11 900 umn/mr 
CO, B 1 muu.). OnbiTbI NpOBOLHIHCb B MpOTOUHOM ycTaHOBKe MO OnMCaHHOr 
Hee meToguxe (1,2) mpu 305 u 485°, Bpemenu KoHTaKTa 1—9 cek. u KaTaJIM3a- 
De Meb—CHIMKarevib, IIPHTOTOBJeHHOM corviacHo (’). B ompirax c JoOaBseHveM 
yeHoro alleTalbHeruya W3MepHJlacb yleJIbHad PpalMOaKTHBHOCTb MOJly4at- 
OCH YIIMCTOFO BelllecTBAa, alleTasbJerufa H cnupta Mo MetoguKe (°). AKTHB- 
CTb CIUPTa H yruiA OnpesedAnacb B MHWWeHAX U3 BaCO; Mocae cxKuraHHA 06- 
sii0p. AKTHBHOCTb alleTaJIbleruya OMpesesAsacb B MHIWeHAX U3 2,4-1MHUTPO- 
HHJIFHpasoHa C COOTBETCTBYIOIWIMM MepecueTOM Ha SKBHBAaJIeHTHYIO paHo- 
TuBHOcTh BaCO,. Yruauctoe BellecTBO Cc2kurasocb B TOH xe yCTaHOBKe, 
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B KOTOPOH MpOMSBOAMIMCb OCHOBHBIe ONBITEI, MpH 650° noce yAaseHuA eTy4 
OpraHHuecKHX Bell[ecTB. 

IlpeqpapuTerbuble OMbITbIC MeYeHHEIM C** STHJIeHOM Hi alleTaJIblervjoM Wy 
Ka3aJIH, YTO CKOPOcTb OOpa30BaHHA yrvIMcTOrO BelllecTBa M3 alleTabqerufa 
HECKOJIbKO pa3 Oovlbllle, eM 3 STHJIeHa, TaK KaK MpolenT Nepexoza pal 
yrulepoa B yraucToe BellecTBO M3 alleTambjeruja B 3 pasa Oovblle, eM 

cmyuae sTuieHa. Ha ocHOBaHHM 9THX JaHHbIX J 
mMfa HalllJIM BO3MOXKHbIM MPHMeHHTb HMKeCJeLyrouly 
CXeMY JWIA OMpefeJIeHHA OTJE/IbHBIX CKOPOcTe P 

aku pH MpeBpalleHHH STHMOBOrTO cnupTa 
yroulb, B KOTOpOH npeHeOpersM posbio STHJIeHa 
Tpotlecce yruieoOpa30BaHuA 


W1 


C,H;OH == CHsCHO 


7 
We W3 
\ ¥ 


Yroub 


Puc. 1. Bauauve BpeMeHH KOHTaKTa Ha XO pa3u 

“KeHHA STHIOBOrO ciupta mpuH Temnepatype 300°. I 

HempopearmpoBaBmiM cnoupT, 2— Bogxopox, 38 — yrul 

cToe BelllecTBO B pacueTe Ha CBOOOAHbIN yraepon, 4— 31 

Jew (Bce KOHI@HTpauwH yKa3aHbl B MHJWIMMOJIAX Ha JM 
raso0Opa3HbIxX MpOLYKTOB 

SORTS PRET E : Caan 


Anaoruanaa cxema ipvMenssacb A. A. BanaHquHbiM M Op. 2a onpejen 
HHA OTJeJIbHbIX CKOpOCTeH peaKUHH pH erHApaTaluu STHNOBOrO CIMpTa 1 
ammoMocHJIMKaTax (14), mM fn 

B pesyJibTaTe peaKUMH, MpOTeKawolmluxX B gy 
COOTBETCTBHH C IIPHBeZeHHOM CXeEMOM CO CKOpoO- 
CTAMU W , W, We, Ws, CMMPT, alleTaJbyerny u 
yroJlb OyiyT HMeTb YeuIbHy!O PalMOaKTHB- 76 
HOCTb, paBHyto a, B, _Y COOTBeTCTBEHHO. 

Peulad cuctemy judiepeninasbHEIX ypaB- 
HeHHH JIA OTJeJIbHbIX CKOpocTeH peaklUHH uo #7 
COOTBETCTBYIOWNMX YPaBHeHHH JIA H3MeHeHHH 
PauoaKkTHBHOCTH, Kak 9TO OMcaHO pauee (1), 


Puc. 2. Bauauwve BpeMeHH KOHTaKTa Ha xo pas3- 
JOXKeHHA STHOBOrO CMHpTa MpH TemMepatype 485°. 
/ — nenpopearuposaBmuk cnupt, 2— Bogopog, 3 — yr- 
JIMCTOE BEILeCTBO B pacueTe Ha CBOOOZHBIH yrnepon, 4 — 
STHMIeH (BC€ KOHNeHTpalWH ykKa3aHbl B MMJWIMMONAX Ha 

JIMTp rasoo6pasHbIx MposyKTos) i 
a o. $a By rt Ae Rifai 


Ge 


HOJYYaeM CHELYIOUME BLIPAKeHHA IA OTIEJbHBIX CKOpocTeli ucceLyemo 
mpowecca: 


, ee Cz , da (04 
Oy at thd an ee ee 
dy dC3 
eae cds at Tt delt = #) 
os Se eR (3) W3 = a ° ( 


B—a 

/lauHble 10 KMHeTHKe pa3OXKeHMA STUMOBOTO cIMpTa 6e3 06aBOK Mex 
HOrO alleTasblerufa upH 305 uv 485° npuBeyensi Ha puc. 1 u 2. Ha stax pucy 
Kax Il0 OCH OPAMHAT OTJIOXKEHO KOJIMUECTBO BeELECTBA B MHJWIMMOAX Ha JH 
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apa HCXOAHOrO ciMpTa; MO ocH aOcllucc — ycIOBHOe BpeMA KOHTaKTa, oOMpe- 
IABWeecA KaK OOpaTHad BeMYHHA OObEMHOM CKOpocTH MponycKaHHsA Mapa. 
PH BLIYHCJICHHH STHX BeJIMYHH Y4INTHIBAJIOCb U3MeHeEHHe OObema (NpH H. T. Z.), 
JOMCXOAAIMee BO BPeMA PeakWHH (Opamacb cpenqHAA BeMMUMHA MexKLy OOb- 
faMH Ha BXOjle HM BbIXOe peakTopa). M3 nosmyyeHHIX TaHHbIX MyTem rpaduye- 


Ac. 5. BAMAHMe Bpe€MeCHH KOHTAaKTa Ha yJebHyIO pasuo- 

‘THBHOCTb JPOAyYKTOB pasvlIOKeHHA  STHMOBOTO ciuptTa 

3% MeveHHoro C14 aneTaibyeruqa pH Temnmepatype 

jo°. / — HellpopearupoBpaBuiui cnuptT, 2 — allerampgzeruy, 

— yIJINcToe BellecTBO (BCe yJebHbIe AaKTHBHOCTH yKa3Hbl 
B MpOWeHTaxX K HCXOHOM) 


AnimubHocTh 
Sp as 
ar 
> F 
[ : 
[ 


2 4 6 8 cen, 


2 ———— 


Oro AuddepeniMpoBaHHA ONpeleNANMCh HEOOXOAUMBIe JIA pacueToB mo dop- 
yam (1)—(4) Beavununi C, (KOHUeHTpallua alleTambyeruya) u es (cyMMapHaa 
<OPOCTh yrueocOpas0Banna). HeoOxopumble Avian pacueToBw mo dbopmysiam (1)— 


lo 


al 
i) Puc. 4. BauatHue BpeMeHH KOHTakTa Ha yJeJbHy1O paguo- 
g I; 2 AKTMBHOCTb MpOLYKTOB pasOxKeHHA STMMOBOTO cHUupTa c 3% 
S 20} MeyeHHoro Cl4 alleTaberuya pH Temmepatype 485°. J — 
& HellpopearupoBaBlH cnupT, 2 — alleranbyerug, 3 — yruu- 
& ° cToe BelllecTBO (Bce yJ@IbHbIe AKTHBHOCTH yKa3aHbl B MIpo- 
= 0 IeHTax K HCXoOHOM) 
= eS 

/ 

2 4 6 @ cer 

G 


) BEJIMYMHbI YIebHOM pawoakTMBHOCTH OMpesesAHCb MO COOTBETCTBYIOILUM 
OMBBIM (cM. puc. 3 u 4), a NpOH3BOZHbIe HAXOMINCh rpaduyeckum Auddepen- 
ApoBanHueM. B Tau. 1 mpHBeseHb! pesybTaTbI pacueToB no dopmy.siam (1)— 


Ta6uuna 1 


SHaveHHA OTJICJIbHBIX cKOpocTel nmpouwecca pa3JOKeCHHA STHMOBOFO CIHpTa Ha 
AeruApUpyrouleM KaTaJH3aTope IIpH pa3sHbIX TeMMepaTypax HW BPCMeHax KOH- 
TaKTd, MOJYYeHHbIe PayHOXHMHYCCKUM HYTeM 


305° 485° 
Cxopoctb B MM/cek- CKopoctb B MM/cexk-a 
Tt, CeK 
Wy wy’ We Ws On wy’ We Ws 
4 roe, oS a es er -— — aS 
2 3,8 0,05 0,16 0,42 — — —. — 
3 Dry 0,03 0,14 0,18 yn fl 0,07 (O) il 0,04 
4 16 0,02 0,08 0,20 2,8 0,08 0,10 0,06 
5) de 0,04 0,06 0,23 20 0,08 0,08 0,09 
6 0,9 0,008 0,045 0,20 1,3 0,08 0,05 0,411 
vi 0,7 0,005 0,035 0,26 0,7 0,08 0,04 0,42 
8 0,5 9,003 0,025 0,27 0,3 0,08 0,03 0,13 
9 0,4 0,004 0,020 0,28 0,07 0,08 0,03 0,413 


), BbIpaxkenHple B MM/cek Ha JIMTp rasooOpasHbIX MpoyyKTos. Ilpumenenue 
IHHBIX TO KHHeETHKe pa3JIOXKeHHA YHCTOFO STMJIOBOrO CHMpTa AIA pacueToB 
VIMOXUMMUECKUX BeJIHUMH, MOJYYeHHbIX B OMbITaX CO CMecbIO clupTa c 3% 
leTasIbleruga, OblO BiOJHe JOMyCTHMO, TaK Kak B Halle paOote (”) MoKasa- 
), YTO Mable WOOaBKU alleTa/Iberufa B CM€CH CO CIMPTOM He OKa3bIBatoT 
IMAHUA Ha CKOPOCTb yrvieoOpa30BaHiA, H BJIMAHHe CTAHOBHTCA 3aMeTHBIM JIMUIb 
)M MoOaBKaX, MOBbIMAaOUIMX KOHWeHTpaluio alleTasbferufa Bblllle ee 3Haye- 
if, COOTBETCTBYIOlero riyOuHe MpeppallleHHA Np aHHbIX YyCJIOBHAX. 
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ConocTaBieHHe MOJIYYeHHBIX 3HaYeHHM cKOpocTeH peakuMH MIpH pasuHbi 
BpeMeHaX KOHTAKTa H ABYX TeMIlepaTypax Jado cleqyloulMe PesybTaTEl. IIp 
305° yBeuueHHe BPeCMeHH KOHTAaKTA B 4 pasa MPHBOAHT K YBeJIMYEHHIO CKOPOCT 
oOpa3s0BaHHA yr U3 alleTabyerufa B 2 pasa; OMHOBPeMeHHO HaOroflaeTc 
yMeHbIlleHue CKOPOCTH OOpasoBaHHA yIVIA M3 CIIMpTa B 10 pa3 u ambyeruga u 
cnupta B 10 pas. Ornollienve ckopocTelt OOpas0BaHHA yrviA U3 alerasiberag 
H CIIMpTa Ipu 3TOM yBemuuuBaetcs c 0,75 go 15, T. e. yBemMunBaetca B 20 pas 
IIpu 485° ananoruunoe yBeIMyeHHe BPeMeHH KOHTAaKTa B 4 pa3a NPHBOLUT | 
YBEJIMYeCHHIO CKOPOCTH OOpas0BaHUA yruiA HB alleTalbyerufa B 3 pasa, Mp 
OAHOBPeEMCHHOM YMeHbIeHHM CKOPOCTH OOpasoBaHHA yruiA U3 CIMpTa B 4 pas 
MW aslbleruga u3 cnupta B 40 pas. OrHowlenve cKopocte yrecOpas0BaHuA 
auibllerujla HW ciiupta u3smensetca or 0,55 go 4,3, T. e. BospacraeT B 8 pas. 

TIpopeyeHHoe conocTaBuieHve, BCKPbIBaloliee HallpaBJIGHHOCTb H3MeHeHH! 
cKopocTel OTI@JIbHbIX peaKIHMi C yBeMYeHHeM BPe€MeHH KOHTaKTa UM TemMMepé 
TYPbI, NOKAa3bIBaeT, ITO C YBeJIMYeEHHEM BPCMeCHH KOHTaKTa MpOWCXOUT yMeHE 
WeHHe CKOPOCTH IIpeBpallleHHA CIMPTa B yrOJIb HM CMMpTa B alleTaJIbyeruy u yBE 
JIMYMBaeTCA CKOPOCTh MpeBpalleHHA aJIbderHfa B yFrOJIb, T. €. BOSPacTaeT JOU 
yuacTHA aJsibyerufa B mpolecce yrueoOpa3sopanua. Hanpumep, mp BpemMeH 
KOHTakTa 9 cek. H TemMepatype 305° 94% yraucToro BellecTBa Nouly4aeTcA A 
alleTaJIblerua HW TOJbKO 6% uz cnuptTa. C noBbillleHHeM TeMMepaTypbl, HaoOc 
pOT, OTMéuaeTCH yMeHbIUeHHe JOH yuacTHA alleTablerufa B Wpollecce yrue 
o6pasopanux. Hanpumep, npn 485° u Bpemenu KoHTakTa 9 ceK. TobKO 829 
YIJIMCTOrO BelllecTBa MOyyaeTcA u3 alleTaberufa, a OCTasIbHOe M3 CIIMpTe 

Urak, paqvoxumuyeckuM TyTeM, c MpumMenenuem C1*, HaliyeHo, uTO Tp 
pasJIOKEHHN STHOBOFO CHupTa Ha KaTau3aTOpe AeruzporenHusallun B OOMAacT 
Temiepatyp 300—500° yrauctoe BelllecTBO HOuly4aeTCA B OCHOBHOM H3 allel 
albyeruga. Jloa yuacTHA STHOBOrO CMupTa KaK WCXOAHOTO MaTepHaia — 
mpolecce yruieocOpa30BaHiA MOBbIMaeTCA Ip yBesMYeHUM TemMepaTyppl c 69 
mpu 305° yo 18% npu 485° u Bpemenu KoHnTakTa 9 ceK. 

Tlomyuennble JaHHble MOATBepKAaloT MpescTaBseHve C6 aKTHBHOM y4acTH 
alleTaJIbyeruga B Mpollecce HH3KOTeMMepaTypHOro yrsecOpa3s0BaHuA H3 93TH 
JIOBOrO CIMPTa, BbICKa3aHHOe HaMH pauee (',”) H MpeqOKeHHYIO panee CXeM 
Mpollecca MOJIMKOHJeHCaIMH alleTasibyeruya B YrIHCToe BelllecTBO. B 3Tol cxe 
Me Tipe{BapHTeJIbHad eruA{pOreHusaluA CNUPTa ABJAeTCA OOA3ATeEIbHbIM yC 
JIOBHEM OCYLIECTBJIEHHA HHSKOTeMMepaTypHOrO MeXaHH3Ma yrvieocOpas0BaHus 

Tlonyuennbie LaHHble MOTBepKAaiwT TakKe MpPaBHJIbHOCTb MpesMosoxe 
HHA O TOM, YTO OHM U3 MyTeH OCYUeCTBJIGHHA BbICOKOTeMMepaTypHoro yrule 
oOpasoBaHHA Mp pasiOKeHHM STHMOBOFO CIUpTa ABJIAeTCA HeMOcpescTBeHHA 
NOJMKOHJeCHCAMMA STHJIOBOTO CIMPTa C HeHACHILICHHbIMH MpOkyKTaMH yIJOT 
HeHHA, IIPMBOAAMad K OOpas0BaHHiO yrsiucToro sBellecTBa. Poab STHOBOr 
CMMpTa Kak HCXOJHOrO MaTepHaula yreoOpa30BaHHA JeUCTBUTeJIbHO NOBbIMAeTC: 
€ pOcTOM TeMMlepaTypbl. 

Mockosckuit rocyyapcTBeHHbIt yHuBepcuTeT 

um. M. B. Jlomonocopa 


Vucrutyt oprannueckoli xumuu um. H. JI. 3enuucKoro Tloerynuno 
Akajemun uayk CCCP 26 XII 1959 
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PHSHYECKAAH XHMHA 


b, Ml. BEPHHI, axayemux M. M. JYBMHHH, E. F. KYKOBCKAS 
u B. B. CEPMMHCKHM 


MOJIEKY JISSPHBIE CHTA KAK AJICOPBEHTDI 1-ro CTPYKTYPHOrO 
THTA 


Tlopvictble KpHCTaWIbI, NMomyaaemple pH yJlameHuH BOLL H3 MpupoOsHblx 
iM CHHTe€THYeECKHX IeOJIMTOB, yXKe aBHO NPHBJIeKIH BHUMAaHHe UcCcseqOBaTe- 
ei. HMs3yuennio acopOWMoHHbIxX CBOHCTB 9THX KPHCTaJJIOB NocBsAMeHa OOLMMp- 
ad JIMTepaTypa. 3a MoceqHHe TOAbI CHJIbHO BOSpPOC HHTepec K STUM COpbeH- 
aM B CBA3H C UX MpakTHYeCKHM IIPHMeHeHHeM, TaK KaK HX OMHOPOHAaA MOpHc- 
ICTh MOJIEKYJIAPHBIX Pa3MePOB JaeT BO3MOMKHOCTH OCYINECTBATb OUCHb YeT- 
oe pasyeseHHe CMeceli BeleCTB, IIPHYeM MeXaHH3M Mpollecca pasyeseHuA 
OSBOJIA€T C MOJIHBIM IPpaBOM Ha3bIBaTb WeOJIHTbI MOJIEKYJIAPHbIMH cuTamu. O6- 
IMpHble HCcIeqoBaHHA Bappepa u ero COTPyAHHKOB (cM., HalipuMep, (")) BbIAC- 
MJIM MHOrHe ocoOeHHOCTH ajCOpOMMOHHbIX CBOHCTB WeO/IHTOB HW MO3BOJIMJIN 
POBECTH KJaCCH@UKAaMHIO MOJICKYJAPHbIX CHT, OCHOBaHHYy!0 Ha HX PeHTTeHO- 
[PYKTYPHbIX MH COPOMMOHHBIX XapakTepvcTHuKaX. 

HanOovlee BarKHbIEe B MpaKTHYeCKOM OTHOIeHHH MoOpucTEie copOeHTbl 
OXKHO PacllOJIOKUTh B MOPAAKe YMeHbIMeHHA pasMepOB Mop, B H3BeECTHOH cTe- 
CHM OMpeesAIOMMX HX COpOMMOHHBIe cBolicTBa. B Takom psazy (KpymHONo- 
MCTbIC CHIMKareJIM, AKTHBHbIe YrviH 2-ro CTPpyKTYPHOro THNAa, MesIKOMOpUCTBIe 
AJIMKareJId, AKTHBHbIe yrviu 1-ro cTpyKTYpHoro THMa, WeOJUTHI) KpaliHee MecTO 
IpaBa 3aHMMAIOT LLeOJIHTLI, KaK MO pa3MepaM CBOMX Mop (cTPyKTYPHBbIX A4VeeK), 
aK, OCOOEHHO, H MO pa3mMepaM OTBepcTHH («OKOH»), BEAYIIHX B 9TH AYeHKH. 

HecmoTp”A Ha MHOPOUMCJIeHHbIe€ MOMbITKH TeOpeTHYeCKOFO aHaJIv3a ABJIEHHH 
IcopOunH, WO CHX Mop elle He cylecTByeT EMHHOH TeOpHu, KOTOPaA MO3BO- 
UJia Obl KOJIMYECTBEHHO OMMCaTb allcOpOMMOHHOe PaBHOBecHe MIA BCeX STHX 
Mm0B copOeHTos. Bowbiue Toro, Wake W WIA KaKOFO-TO OMpezeseHHOrO aj- 
p6eHTa HH OHA H3 CYMLeECTBYIOINUX TeOpH He JaeT BOSMOXKHOCTH IPH 3ajlaH- 
IX YCJIOBHAX MPeABLIYHCJIUTb aycopOWMOHHOe paBHOBecHe Ha OCHOBaHHH 
3BECTHbIX XapaKTePHCTHK aycopOeHTa HM afcopOupyemoro BeulecTBa. Equuct- 
SHHBIM MCKJIOUCHHEM ABJIACTCA NOTeHWMaJIbHaA TEOPHA aycopOlWHH B ee COBpe- 
CHHOM cocToaHuHU (*), Tak KaK OHA, BO BCAKOM CJly¥ae JIA AKTHBHBIX yrvielt 
TO CTPyKTYPHOYPO THIa, NOSBOJIAeT PelIHTb STY 3aayy B LWIMpOKOM HHTepBawie 
3MCHEHHA MePeCMeHHbIX C TOUHOCTHIO, JOCTATOUHOM VIA OOJbIMMHCTBa MpakTH- 
CKUX level. 

Kak u3BeCTHO, yYpaBHeHHe H30TepMEI aCcOpOlMH, BbIBeEMeHHOe Ha OCHOBaHUL. 
TeHUHAaIbHOH Teopuu (%), MoxeT ObITh 3allMcaHO B CJleAytouleHh Popme 


lea te Fo Se Se igth, (1) 


NOWeli JIMHeMHYIO 3ABMCHMOCTb Mex Ly JOrapHdMoM afcopOuHH a HM KBalpaTOM. 
rapudMa OTHOCHTeJIbHO faBeHun h = p/p;. QTO ypaBHeHve Xopoulo onn- 
IBaeT OOWMPHbIM SKCNeEPHMeHTAJIbHbIM MaTepHa NO afcopOuun pas/M4HbIX 
IeCTB Ha AKTHBHBIX yrsiax 1-ro cCTPyKTYPHOrO THMa H MeKONOPHCTHIX CHJIH- 
aresiax (*) H MosBouIAeT MO KOHCTaHTaM W, u B, onpesenenubim No u30TepMe 
[copOuuu cTanyapTHoro BellecTBa (HalpuMmep, asoTa npu —195° uum Oen30u1a 
yu 20°), MpeABEIYHCIMTb B WHPOKOM TeMIepaTypHOM HHTepBasle aycopo- 
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IMOHHOe PaBHOBecHe JIA MPYFuX BellecTB Ha LaHHOM aycopOeHTe No TaOmHY 
HbIM 3HaYeHHAM MOJIApHOrO OObeMa V, KOSPpulluenta a:puHHOCcTH XapakTe 
pucTuyeckol KpHBol B u aBseHHA HacbIWleHHOrO Napa ps STHX BeLeCTB. Ta 
KaK I@OJIMTbI MOXKHO PacCMaTPHBaTb KaK MpejevbHbIM WwieH yKa3aHHOrO pA 
MOPUCTHIX COPOeHTOB, TO ECTECTBEHHO MOMbITaThCH YCTAHOBUTb, B KaKOH CTE 
NeHu ypaBHeuue (1) mpHMeHuMO JIA KOJMYeCTBeEHHOrO OMMCcaHuA ascopOilA 
Ha WeounTax. Jia BHIACHeHHA STOTO BOIpoca, MbI NpeAcTaBHJIM HMeBLUIMeCA 
HallleM paclloOpAxKeHHH COOCTBeEHHbIe SKCIEPHMeHTAJIbHbIe JaHHbIe H HEKOTOPHI 
WaHHble, H3BeCTHbIe H3 JIMTepaTypbl, B KOOpAuHaTax ypaBHeHusA (1) u NowyuM 
YJOBJIETBOPHTeJIbHBIe JMHeHHbIe 3aBucuMocTu Mexny Ig a u lg?h, kak 9TO NC 
Kasano na puc. |. IIpamaa / npeqcTaBsiseT H3MepeHHy!IO HaMM BeCOBbIM MeTC 
nom (°) usoTepMy agxcop6iuu Mapos a30Ta npu —195° Ha MOJIeKyJIApHOM CHT 

a «JIuuge 5A», KpuBble 2 u 3 MpelcTak 


“ a JIAIOT, COOTBETCTBEHHO, H30TePMI 
“{____1____l_____1___===__ ancopOuuH a30Ta HM aproHa Ha Wa 


tieeoce te ese Ue ANE 6asute upu —183°, mocTpoeHHEl 
Ui - HaMH NO TaOJIMUHbIM JaHHbIM, pH 


2 4 6 8 BeCHHBIM B cTaTbe bappepa u Pc 

08 6uuca (*). Bo Bcex Tpex csyuas. 
Ula hae ae ypasBuHeune (1) xopouio BrImomHAeTC 
0 a 4 6 8 BO BC€M H3YYeHHOM HHTepBavie. Cue 

Ug?h iyeT OTMe€THTb, 4TO H30TEPMEI aj 

Duel 4 copOluH aproHa Ha IIpHpoOqHOM | 


KaJIbIMeBOM Wada3HuTe, H3MepeHHbl 
8 padote (’), ONHCbIBaIOTCA STHM YPaBHeEHHeM TOJIbKO B HHTepBaJle Tpex NOpAD 
KOB lo JaBsenuio (oT h~1-10-* nu Bpile), a B O6macTH A<1-10-* Ha6moze 
IOTCH SHAUYHTEIbHbIC OTKJIOHEHHA OT JIMHeHMHOCTH. OcTaBsIAA OTKPbITbIM BC 
lipoc O MpHyYvHe 9THX OTKJOHCHHH, Mbl XOTHM HOAYeEPKHYTb, YTO B cay4a 
CTOJIb KPYTHIX H30TEPM aJCOpOWWH KHHeTHKa YCTAaHOBJIeEHHA PpaBHOBeCHA 4acT 
ObIBaeT OYEHb CHJIbHO PaCTAHYTOM, H NOSTOMY H3MePpeHHA MaJIbIX PaBHOBeCHBI 
aBJeHu B HavaJIbHOM YaCTH U3OTEPMbI He MOTYT ObITb JOCTATOUHO HaexKHbIML 
Takum o6pa3om, ¢ Halle TOUKH 3PeHHA MOXKHO TOBOPUTb OO yOBJIeTBC 
PuTebHOH MpHMeHuMocTH ypaBHeHua (1) K agcopOuuM NMapoB BelllecTB H 
WeOHTaX IIPHMepHO B TOM Ke MHTePBaJIe OTHOCHTEJIbHbIX aBJIeHHM, KaK 
cuyyae aqcopOWMH Ha aKTHBHBIX yruiax l-ro cTpyKTypHOrO THMa, BO BCAKO! 
enyuae JIA TeX BeLIECTB, alcOpOWHA KOTOPBIX B OCHOBHOM OMpeyeiserca TMC 
MePCHOHHbIMH cuviamMH. Ecam mo KpwBbiM 2 u 3 puc. | BerMcauTb KOHCTaHT) 
W, 4 B, ipuuuMmas asor B KayecTBe cTaHapTHoro BeulectBa (f = 1) u onpe 
NeAAA WIA MOOoro Zpyroro BeujectBa § Kak OTHOLWeHHe Mapaxopa STOFO Belle 
CTBa K lapaxopy a30Ta, TO 3HayeHHA W, lo apronHy HM MO a3s0Ty OKasbIBaIOTC 
papubimu 0,192 u 0,217 cm*/r, a cooTBetcTByrolue 3Hayenua B paput 1,47 | 
1,51-10-° (ecm B KayecTBe cTaHJapTHOrO BellecTBa BbIOpaTb O€H30J1, TO 3Hé 
yenua B pasupt 0,160 u 0,165-10-°).J.na asora, BBuny Onus0cTu Temnepatyp! 
OlbITa K KPHTHYeCCKOH TeMMepaType, MOJIAPHBIii OObeM B acopOupoBaHHOM CC 
cTOAHH pu —183° (v =39,7 cm*/moub) Obit OleHeH Mo cHocoby, 13/1I02%KeHHOM 
B padote (*). Haiijenupie Takum o6pa30m 3Hayenua B xopollio cormacytoTe 
Mexy Coo, 3Hayenusa W, OTMMUaIOTCA pyr OT Apyra npumepHo ua 12%. 
Jia cykeHuA O TOM, B Kako creneHi ypaBuenue (1) nosBouAeT MpeLBb 
YHCIAT aCOpOUMOHHOe PaBHOBecHe JPYFHX BelllecTB Ha WeomMTaxX MO Xapak 
TePH3YIOWMM JaHHbIM acopOenT KoncTauTam W, u B, onpeneneHHbIM Ha OCHC 
BaHHH OAHOM uSOTepMbI acopOWuu CTaHapTHOroO BelllecTBa HW TaOMMUHBIM 3H 
4€HHAM KOHCTAHT aCOpOMpyeMbIX BeILeCTB, MbI MPOBeJIM BLIUMCMeHUA H30Tep 
acopOuuH XJOPUCTOrO MeTHJIa Hp Tpex Temmepatypax: 0,50 u 100° na mab. 
3uTe M CPaBHMJIM BbIMHCJIeHHbIe H3OTEPMbI C HEMOCpeACTBEHHbIMH H3MepeHHAM 
ajcOpOlkuH STOFO BelllecTBa Ha IIPUPOLHOM WaSasuTe, IPUBeLeHHEIMU B paoot 
Bappepa u Bpyxa (°). Jana sTux Bpruncnenuit MBI Ipuaan yKa3aHHble 3HaueHu 
W, = 0,217 cm*/r u B= 1,51-10-°, onpegenennie o ns0Tepme ajcopoun 
asota (°), a HeoOxoqMMBIe 3HayeHHA MOJIAPHOO OObeMa UV XOpUuCcTOrO STUI 
866 


; ACOPOMPOBAHHOM COCTOAHHH pH 9TUX TeMMepatTypax olenuau m0 cnoco6y, 
3JIOKEHHOMY B padorTe (*), NyTeM JHHeliHOli MHTepNoAALMM MexJly 3HayeHveM 
Ip TeMilepaType KuMeHusA HM 3HaveHveM KOHCTaHTH 0 Ban-nep-Baasea np 
‘PHTHUecKOH TemMepatype. Koodpuunent adbdunnocru Xap akTepucTuyeckon 
‘puBoli 6 Onl MomyyeH us cooTBeTcTByIoMero KoabpuuneHTa NA XJIOpucToro 
THJla C MOMpaBKOH Ha MHKpeMeHT Mapaxopa quia CH,-rpynmbl, a JaBienus Ha- 
biileHHoro mapa CHCl Opitu Beraucsenbl no Ta6M4GHbM JanHEm (1°). Pesyab- 
aTbI IIPHBeJCHHbIX BLIYHCJIEHHH MpecTaBJIeHbI Ha puc. 2 CHVOWHIMH JMHHAMH 
| Bue H380TepM aycopOunu CH,Cl na ma6asutTe Ana Temnepatyp 0, 50 u 100°, 
ipuyeM MO ocH aOCIMcc OTJOXKeHbI PaBHOBeCHLle JaBeHHA B MHJWINMeTpaX 
T. CT., a MO OCH OPAMHAT — BeMYMHbI alcopOUun B MHJIIMMOWIAX Ha rpaMM. 
\py2KKaMH Ha 9TOM PHCYHKe MoKasaHbI 9KCMepHMeHTa/buble TOUKH, HaliqeH- 
pre Bappepom u Bpykom (°) npu Tex xe Temnepatypax. Ja u30TepMbI IpH 
O° HaOm0qaeTcA O4eCHb XOpolllee cormacHe = xmonn 


lexKy HSMeCPeHHbIMH HM BbIUMCJICHHBIMA 3Haue- 4p o 8g? 
MAMH ajlcOpOWwHH. OKciepHMeHTaJIbHbIe TOUKH / 50° 
pH 100° sexaT HecKoubKO HuxKe, a pu 0° Ibo 100° 
@CKOJIbKO BBIIlIe€ BbIYHCJICHHOM M30TePMbI, OJ- ie ai. 
(akO HaHOOJIbIIMe OTKJIOHeEHHA B OOOUX cuyya- 2 
X He NpepbilaroT 5%. Cormacve Mexky BEIIHC- | 
CHHBIMH HM H3MePeHHbIMH 3HaveHHAMU acop6- f 
MH, OKa3bIBaeTCA, MOXKeT ObITh WaxKe HECKOJIb- 
O HeEOMKHAaHHO XOPOWIHM, ecJIM yu4eCTb, uTO 0 

250 500 mm 
BIYHCJIeHHA ancopOunu CH,Cl mpopezeubi B uH- p 
epBasie oT 0 yo 100° no u3s0Tepme ancop6unu Pre, 


Jo, H8MepeHHOH mpu —183°, uro mpumMenenHEli 

MocoO OleHKH MOJIApHoro OObeMa BelllecTBa B alcOpOMPpOBaHHOM cCOCTOAHHM 
BIAeTCA HeH30@KHO MpHOJMKeHHDIM VM, HAKOHell, TO aCOpOeHTH!, \IpH- 
eHABWUMecA B paOoTax (°,°), Mord HeECKOJbKO OTIM4ATbCA Apyr OT Apyra. 
la OCHOBaHHH CKa3aHHOrO MOXKHO JLyMaTb, 4TO KoIPPuUMeHTH addunHoctu, 
MpeeJieHHble 10 H30TepMaM ACOPpOWHH Ha yrvIAX HM BbIPaKeHHble yepes OT- 
OlleHve TapaXopoB, COXpaHAIOT CBOH 3HaYeHHA MpH Mepexoge K agcopoOunu 
a WeovJluTax. 

OrmeTuM Tak Xe, 4TO IIpoOBeAeHHble HAMH BLIYHCJIEHHA NOJIHOM TeMJIOTEI aycop- 
uuu CH,Cl wa wa6a3suTe mo Tem xe 3HaveHuam W, u B upu a=3 mmod/r no 
PaBHeHHIO, BbIBeEJeCHHOMy Ha OCHOBaHHM MOTeHUMaJIbHOH Teopuu aycopOuun 
om. (11), ypaBHeune (7)), WpuBemu K 3HayeHHIO 11,5 kKKaJ/MOb MO CpaBHeHHIO 
BemuunHou 14,7, Haligennoti Bappepom u Bpyxom (°) mpuMepHo pu TO xe 
eIMUHHe acopOuuu mo ypaBHeHHto Kuanelipona — Kaaysnyca. 

C wallieH TOUKH 3PeCHHA, H3JIOMKeHHBIE PeSYJIbTATb! MPeMBaPHTeJbHbIX BBI- 
AcIeHuH yKa3biBaloT Ha WesecooOpasHOcTh MpHMeHeHuA ypaBHenusa (1) npu 
ccleOBaHHH alcopOlluH Ha WeomuTax (c Weubio BLIACHeEHHA OOMaCTH MpuMe- 
HMOCTH HW BOSMOMKHBIX OrpaHHueHH) U MOSBOJIAIOT paCCMaTPHBaTb MOJIeKy Ap - 
ble CHTa, KaK ajcOpOeHTHI MepBOro CTPYKTypHOro Tua, K KOTOPbIM B Oo/Ibueli 
IM MeHbIleH cTeMeHH IPHMeHHM PacueTHbIM allMapaT MOTeHMHaIbHOM TeOpHH, 
A3BUBaeMOl B MOCuIeHHe TOL B Halle sadopaTopuu =! 

KOH XHMHH ocTyNHuJ0 

re oecen 30 XII 1959 
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@PHU3HYECKAT XHMHA 


10. ©. BOPOJbKO u unen-Koppecnongzent AH CCCP A. K. CbIPKHH 


TEMNEPATYPHAS WH KOHWEHTPAWMOHHAA 3ABHCHMOCTB 
YACTOT AH MHTEHCHBHOCTENM JIMHHA KOMBUHALLMOHHOrO 
PACCEASHHA CMECEM KETOHOB C XJIOPObOPMOM 


VUsyuenue u.- K. CI€KTPOB MOrJIOMeHHA M CIe€KTPOB KOMOMHAMMOHHOrO Pac: 
Ce@AHHA CHCTEMbI alleTOH — XJIOpodopM NoKa3aJl0, YTO YAaCTOTbI BaJIeHTHBIX 
KoueOaHHi KapOOHHJIbHOH rpynmb u rpynnbt C—H xsiopotbopma He H3MeHA- 
IOTCH MO CpaBHeEHHIO C UX 3HAYeHHAMH B MHAMBHAYaJIbHbIX BelllecTBax. Mey 
Te€M HHTC€HCHBHOCTb COOTBETCTBYIOWIUX MOJIOC 3HaYHTebHO BO3spactaeT (?~%). 
YpesMueHve HHTCHCHBHOCTH B JaHHOM CJIyuae ABJIAeTCA pe3yJIbTaTOM OOpa: 
30BaHHA MOJIeKyJIApHoro coequHeHuA. Ha sTOM NpuMepe BUAHO, YTO OOpaso- 
BaHHe BOJOPOAHOH CBA3H MOXKeT B 3HAYHTeJIBHOH Mepe CKa3aTbCA Ha HHTeH- 
CHBHOCTAX HW B MeHbIUeH Mepe Ha YaCTOTaX KOJeOaHHH. 

Jia BbIACHeHHA XapaKTepa B3aHMOJeHCTBHA Mbl HCCJeqOBaH Temmepa: 
TYPHYIO 3aBHCHMOCTb YaCTOT H HHTCHCHBHOCTeH JIMHHM KOMOMHAMOHHOrO pac: 
C€AHHA B HENOJIAPHOM pacTBOpHTevie rekcaHe, a TaKKE B CMECHX KETOH — XJIO- 
podopm. IIpu noHnxeHHH TemlepaTypbl B3aHMOJeHcTBHe MpoABJIAeTCA OoveE 
OTUeTIMBO, TaK KaK TelJIOBaH JeSOPpHeHTAaluA, NpenATcTByIoOllad OOpas0BaHHK 
MOJIEKYJIAPHbIX COeCHHeEHHH, yMeHbllaetcs. HmxKe IPUBOLATCA SKCHepuMeH 
TaJIbHbIe JHHbIC TO KOHICHTpauHOHHOH MW TeMNepaTypHOM 3aBMCHMOCTH JIMHHE 
KOMOHHAUMOHHOTO pacceHHHA, OTBeUAIOWHX BaJIeHTHbIM KOJIeOaHHAM CBxA3e% 
C =O xkeronos u C—H, C—Cl xaopocbopma B cuctemax, a Tak2Ke B COOTBET- 
CTBYIONWMX WMHAMBMYaJIbHbIX BellecTBaXx. 

B ra6. 1, 2 Janbl MHTerpasbHble HHTeHCHBHOcTH J = { J,dv, BEIpaxKeHHble 
B MIPOM3BOJIbHOK UWKaJle, re HHTCHCHBHOCTb JIMHHM KOMOMHALLHONHOrO pac: 
CeAHHA MHIMBHAyaIbHoro BelllecTBa pH ¢t = +30°C, ornecenHad K OHOMY 
MoO, pHHsATa 3a 100. 

HismepeHua BbINOJHeHbI Ha clleKTporpade MCII-51 c doroanexrpuueckor 
peructpatiueh cllektpa. OnTuyeckas 4acTb TeMMepaTypHO ycTaHOBKH COcTOs: 
Jia 43 TepMocTaTHpyemoi kioBeTbI. HeoOxoqumaa TemMepatypa focTurasack 
McllapeHvemM 2HAKoro asota. IIpu usmepeHuv HHTeHCMBHOCTeli MpH pa3HBIA 
TeMMepaTypaxX HeOOXOAMMO y4eCTh H3MeHeHHe cCooTHOWeHUA n2/d, rae n — mo: 
KasaTeJb MpesOMeHHA Hu d-loTHOCTb. B HallMx onpiraxX HauOombliiee u3Me 
HeHve STOM BeJIMYHHbI B HHTepBasle TemMepatyp or +30° no —90° cocraBasel 
okouio 4%. Ilorpelinocth pv H3MepeHHH MHTeHCHBHOCTeli coctaBanet 10% 
a Ip W3MepeHuu yacToT +2 cm’. Temmepatypa or +380 yo —30° usmepauact 
c TOUHOCTHIO Jo 1°. Oum6Ku MpH H3MepeHHH Coulee HU3KUX TemllepaTyp He pe 
BbIMaIH 3°. = 

OnbiTbl MOKasbIBaloT, YTO HHTCHCHBHOCTb smHUli C=O u C—H pacter 
CHCTeMe KeTOH -- XJIOpoopM M yMeHblllaeTcA B pacTBOpaX STHX BelLeCcTB I 
rexcane. Muteucusnocth muHuH C—Cl B o6oux cayyaax nmpakTMyecku He me 
HaeTca (puc. 1). HeusmenHocTb yacToTE HY HHTeHCHBHOCTY muHuuN C—Cl yka 
3bIBaeT Ha TO, UTO MEXKMOJIEKYJAPHOe B3ANMOJeHCTBHe CKa3bIBaeTCA B OCHOB 
HOM Ha cBxA3ix C=O Ketona uy C—H xaopodopma. KapTuna o6pasosannsa Bo 
OPOAHOK CBA3H OCJIOMKHACTCA TEM, UTO KETOHLI IPH KOMHATHO!I Temlep arty pe 
CHJIBHO aCCOUMHPOBaHbl H, NO-BHJMMOMY, YaCTHYHO JHMePH30BaHbI. Ito nos, 
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By 
TBep2KaeTCA YBeJIMYeEHHEM YAaCTOTHI KoeOaHul KapOoHH JIbHOU rpyntbl KeTO~ 
HOB B YreKcaHe, pH pactiaye JHMepOB KeTOHa, acCOWMHpOBaHHblx, BepOATHO, 


B Bue KBallpynouel | 


ee I 
Cao) ; 
Hee OLE ; 
ae 
O2E6 
Cus 


Takoe mpefnouowKenve corsacyeTca C OMbITaMH 10 AH9JEKTPHYECKOH MOJIA~ 
Ppu3allMM PaCTBOPOB alleTOHa, KOoTOpad MeHsAeTCA OT 160 cm* B Kpaitne pas6aBuieH- | 
HbIX PACTBOPaX B HEMNOJIAPHbIX PacTBOpHTeAX WO ~40 cm® B YHCTOM KHAKOM 
alletoue (°). B npucytcrBuu CHCl, yactota KojeOaHui KapOOHHJIbHOH rpyMMbh 
He MCHACTCH, HECMOTPA Ha TO, YTO XJOPOopM BHISbIBaeT pactlay, WuMepoB. ITO 
OObscHAeTCH, BO3MOKHO, TEM, UTO OAHOBPeCMEHHO C pacnayOM JMMepoB IIpo- 
HCXOZMT OOpa30BaHve MOJIeKYJIAPHOrO COeQHHEHHA Cc XJOpodopMom, TIpHyeme 


60 
pee a eta -00" -80° -60° -40° 20° 0 2° 0% 
Puc. 1. KonneutpaluonHaa 3aBHCHMOCTb Puc. 2. TemmepaTypHad 3aBHCHMOCTb HH 
MHTCHCHBHOCTeH HHH xXopodopma: T@HCHBHOCTH JIMHHH alleTona (1708 cm~4): 
] — WHTeHCHBHOCTbB JHHuH C— H J—Bs pactsope xsopotbopma (6;,5moub/11); 
(3019 cm-1) B pacTBope alleToHa; 2 — 2— uncTbii aleToH; 3 — B pac- 
HHTe€HCHBHOCTb JIMHHU C— Cl (667 cm-}) TBope rekcana (7,5 Mowb/a) 


B pacTBopax alleTroHa uM reKcaHa; 3 — 
HHTeCHCHBHOCTb HHH C—H (3019 cm!) 
B pacTBope reKcaHa 


YaCTOTbI KOJIeOaHHH KapOOHHJIbHOH rpynnbl B WHMepaX H B MOVJIe€KYJIAPHOM 
COeIMHeEHHH OUueHb Ou3KH. Jipyrol MpwuynHOH HeM3MeHHOCTH YaCcTOT ABUJA 
eTCA OTHOCHTCJIbHO MaJlad KOHICHTPaluA KOMIMVJICKCOB IPH KOMHaTHOM Temme- 
patype. Tak mp noHwxKeHHU TemnepatypbI Zo —90° uacTota kosleOaHul cBaA3H 
C—H xsopodopma Av = 3019 cm-, B cucTeme alleTron — xslopotbopm noHH- 
maeTca 20 3010 cm~, B To BpeMaA Kak B 4YHCTOM XJIOpotbopMe OHA OCTaeTCA He- 
H3Me€HHOH BIIOTh JO TeMMepaTypbl ero MwaBseHus. 

Vismenenue MHTeHCHBHOCTH JIMHUM KapOOHHJbHOM PpyMMbl B XKHAKOM alle- 
TOHE, B pacTBOpe alleTOHa B reKcaHe HW B CMeCH alleTOHa C XJIOPO*OpMOM B 3a- 
BUCHMOCTH OT TeMMepaTypbI Davo Ha puc. 2. 

MuteHcuBHocTb JMHHI KapOOHMJIbHOH cBa3H uw C—H xsopodopma cKsa- 
AbIBACTCA H3 MHTCHCHBHOCTH JIMHMM U3SONMpOBaHHbIxX MoueKyJI (Jy) H aCcOmHH- 
PpOBaHHBIX B KommseKce (J,x), mpHyem Jy > ]y. MoxHO OLeCHHTb SHTAJIbIIHIO 
oOpasopanua (AH) MonekyJapHoro coequneHua aueToH ++ xnopodopM H3 TeM- 
mepatypHOro XOja U3MCHCHMA MHTeErpasbHOH MHTCHCMBHOCTH AHHH C 4acTo- 
Tow 3019 cmt xnopopopma. Ecam cuvtatTb, «TO HHTeHCMBHOCTh JIMHMM 
3019 cm? XJlOpotpopMa MIpH AaHHO TemnepaType cCKsafbIBaeTCA M3 HHTeH- 


CHBHOCTH JIMHHU MOHOMeDPHBIX HY aCCOWHHpOBaHHbIX B KOMIIJI€EKC MOJICKYJ, 
KOTOpPble HE pa3eJAIOTCA, TO 


wie) Ce 4 
i bee (Ix — Im) mall 1 — eat ) ’ 
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e /;—— WMHTeHCMBHOCTh JMHHM pM JaHHol Temuepatype; J, — uHTeHCHB- 
cTb JuHuM 3019 cm + B reKCaHe, 9KCTpanompoBaHHaad K 6ecKOoHeyHOMY 
30aByIeHHIO; J, —MHTeHCUBHOCTh HUM 3019 cm! B aneTone, sKcTparo- 
poBaHHas K OecKoHeyHOMy pasOaBeHuI0; Cy — KOHUeHTpallua MovleKyJAp- 


ro coeyunenua; Co” — HavaibHad KOHIeHTpalluA xmopodopma. 
MHOoxKUTe Ib joer hs Av = 3019 cm™ octaetca mpakTuyecKH M0- 
OAHHBIM B HCCJIeAyeMOM HHTepBasle Temnepatyp. IlostTomy Mo2xHO MpHHATb 
C 
Ty = Ty + Ux — Iu) =. 


XJI 
Co 


Ilo onbirHstm JJaHHbIM” Mbl paCCUMTaJIH KOHCTAHTHI PaBHOBeCcHA VIA 
aKIlHi 


HsC HC 
NS ~ 
1CO = H€Gl,: = C= O704. tH Cel; 
We 
H3C H3C 


aM TemmepaTypax 301, 263, 243° K u nomyuuau sHayenua 0,2; 0,44 u 0,75 — 
MOvIb. M3 THX BeMUHH MbI HalJIM 9HTAJIbIMMIO U SHTpOMMIO peakunu. AH~ 


—3350 Kai/Momb, a AS = —14,3 suTp. eg. To nannpim Menpsun-lO3a u3 
ipyrocteH mapa (*), AH = —4070 kan/moub, a no janupmMm Ilumentana, 
JIYYCHHbIM M3 IPOTOHHOTO MarHHTHOrO pesoHaHca, AH = —2500/kan/Moub 


}. Halizenupie HaMH 3HaYeHHA JexKaT Nocpequne. CranfapTHaa cBo6oqHaK 
eprHaA OOpas0BaHuA MOJIeEKYJIAPHOTO coeqMHeHHA paBHa 910 Kan/Momb. OTHM 
‘bACHACTCA HEYCTOHYHBOCTb erO MPH MOBbIWeHHOH TeMMepatype. 


MockoBckKHit MHCTHTYT TOHKOM XHMHYeCKOH TeXHOJIOrHH _ Tlocrynuso 
um. M. B. Jlomonocosa 380 XII 1959 


UWHTHPOBAHHAS JIHTEPATYPA 


1H. W. Thompson, D. J. Jewel le, Sp. Acta, 13, 3, 254 (1958). 2 L.J. Bel- 
Buy, Rok. Williams, Trans.—-Parad. Soe.,55, 1,016 (1959).3. 8: TL PL eLe pee 
1H, \K®X, 23, 873 (1949). *B. M. Wyaaunosecku it, U3n. AH CCCP, cep. ous., 
mo, 1103°(1958), aK, Gupkun, A. Helllupaos ck an) (OX, 220 8mols 
48). SE. A.Moelwyn-Hughes, A.Sherman, J. Chem. Soc., 1936, 101. 
G.C. Pimentel, C. M. Huggins, J. Chem. Phys., 28, 7, 244 (1955). 


\ 


sit 


rb = 


Jloxnayn AkawemMuu Hayk CcCccP 
1960. Tom 131, Ne 4 


@H3HYECKAA XHMH. 


JI. A. )KKAPKOBA, B. H. JIABPEHTbEB, 
ygeH-Koppecnounzent AH CCCP A. H. TEPACHMOB, T. H. PESYXHHA 
u FO. Mi. CAMAHOB 


PABHOBECHE MOJIMBAATA CTPOHUUA C BOXOPOJOM 
WU TEPMOJMHAMUYUECKHE XAPAKTEPHCTHKH SrMo0, 


PaBHOBecHe BOCCTAHOBJICHHA MOIHOMaTa CTPOHIMA BOOPOZOM H3yyaoC 
B MHTepBasle Temnepatyp 950—1392° C. Mobi noub30BaIHCb WHPKyJIALHOHHBI 
MeTOJOM, KOTOPbI MO3BOIAeT H36EKATL BIMAHHA TEPMHYeCKOH Audppy3snu Uu 
TO 2Ke{BpeMA ycKopseT WOcTHxKeHHe paBHoBecuA. Halla ycTaHoBKa MMewa IB 
BapHaHTa: B WepBOM BapHaHTe MpOBOHIHch M3MepeHHa Jo 1122°, a Bo BK 


HO 
p 
H 7 H20 
ss _H2+H20 (2) 
ek 
Ss Ww, 


Sa) 


POP RIZZI ZZ ZZZLA 


ZZ 


5-158 
Puc. 1. Cxema ycTaHoBkH 


pom of 1122° u Baue. YcTaHoBKH, aHaJIOrHuHble epBOMy BapMaHTy, OMNHCé 
HbI B BbIMOJIHCHHBIX paHee paOoTax (1 °). Bo BropoM BapHaHTe HCHOMb30BaJIC 
MaJIbIX Pa3Me€POB MOJIMOJeCHOBLIM HarpeBaTesIb KOPOTKOFO 3aMbIKaHHA | 
(puc. 1), noMemeHHbIli BHYTpH KBaplleBoro pacrBopa P. CuapyxH peakTO 
OMBIBaJICA BOOM M Mpu paOoTe HarpeBaTesA OCTaBaJIcCA XONO_HbIM. Harpes: 
T@Ib MMTAJICA TOKOM HU3KOrO HampsAxeHHA (5—15 B), KOTOPHI nOfaBascaA 4 
pes OXWlaxKTaeMble H3HYTPH BOON MaTYHHbIe MIeKTPOAH F.Jloqouka 3akpen asac 
Ha IIJlaTHHOBOM KanJiape Ki, yepe3 KOTOpbI rasoBan cMecb H2+ HeO noct 
Naja B 30Hy peakunH. JloqouKka 4 TepMonapa T BBOMIMCb B HarpeBaTedb 4 
pe3 OokoBol wad M1, npuuem ropsuuii cna TepMonapbl KacaJICA CTCHKH J 
OukH. C MpOTHBONONOKHOK CTOpOHEI yepes wud J//2 B HarpeBaTemb BBO 
Jacb NOJYMpOHHWaemMad MaswiaqueBad MeMOpaHa M, nosBomsioulad H3MepH1 
NapUWabHoe TaBeHve Bosopoya B ropsxAyeH 30He. MemOpaHo cayxKuaa Ma. 
Janvepad mlacTHHka 0,1 MM TONUIHHOH, npeycTaBrABUaA coboli WHO naTHH 
Bol TpyOKH Ke, vamerpom 3 mm. IIpeqBapuTenbHo MemOpana Obina mpoBepel 
Ha TePMeETHYHOCTb WH Ha CKOPOCTb Aupy3suu Bozopoga upu t = 1200° K. M 
TOA BBOJa TOKONOBOAOB 3aMMCTBOBaH HaMH u3 padorTul ("). 
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femnepatypa feu nofepxKuBalacb MOCTOAHHOM Cc TOUHOCTHIO +1—3’. 
THHa-IWIaTHHOPOAMeBaA TepMONapa MpesBapHTeMbHO OblIa OTKaTHOpoBana 
‘eMNepaTypaM MlaBJIeHHA XMMHYeCKH YMCTHIX MeTAaJIJIOB H coset. Bozopog 
BOCCTAHOBJICHHA MOMYuaJICA SeKTPOH30M 20% pactBopa NaOH ua uu- 
-BHIX SEKTPOMAX, OUMILaJICA OT KHCMOPONa Hal Nada HpOBaHHbIM CHIMKa- 


MH OCyllaica Ha CaCle u P2Os. JlaBmenne soganoro napa B OOOHX BapHaH- 
3aaBaslOCcb TeMlepaTypou caTypato- 


C BOJOH, MOMeueHHOrO B cocyy J[bwWa- 
C TOHKOH3M@JIbUCHHbIM JIbOM. Kon- ee 


Ta PABHOBeCHA BEINHCANach M0 (op- 
e 


PH,.O, 
Ke 22S Geameearn teal 
Pu, 


CYMMapHoe JaByieHHe B CHCTeMe H3Me- 

(OCb C MOMOLLbIO PTYTHOFO MaHOMeTpa 

yyHOCTHIO +-0,1 mM. 

Momn6yat CTpOHUMA mpuroTaBsMBas- 

ocammenHem pactsopa NazMoO. pac- 4 Jd 2 1 

pom Sr(NOs)z B cTexHoMerpuyeckux SrMo0, — SrMo0; Sr*Ma 

THOWeHHAX. McxoqHble cOuIH MapKH 

|. a. MpeqBapHTeMbHO OUMIaIuCh Ne- Da ae Hsorepbt BOCETAN Casa 

puctannusanuen. Tlomyuenupli SrMoO4 pee aren oe ee 

ITEMIbHO MPOMbIBaJICA, BbICYUIMBaJICA 

KaIMBaca mpH 1O00—1100°. Anas 

mapata, mpoBexeHHbli no Tunme6pauny u Jlenyentwo (*) c rounocrhw00,5%, 

TBEPAHA cocTaB, OTBeYyaloulMi dopmyste SrMoOs. Basosol cocraB mpoyyK- 

BOCCTAHOBJICHHA Ollpeneaca MO yObuiH Beca Upemapata. Jina onpenene- 
’ HHA (ba3s0Boro cocTaBa MpoOBOANOC 
peHTreHorpaduyeckoe uccleqoBaHHe Mo 


; metoyy Jle6aa B KaMepe c D = 86 MM 
“05 L Ha 2KeJI@3HOM aHose. 
CielyeT OTM€THTb, 4TO BbICOKOTeM- 


-40 nepaTypHad yCTaHOBKa, ONWCaHHad B 
HacToAeH padoTe, MO cpaBHeHHtO ¢C 
-{5 TlepBOHaYaJIbHbIM BapWaHTOM, OMHCaH- 
HbIMB padote (°), ABsIAeTCH Goulee COBep- 
20. |  WeHHOH. HeoOxoyumoctTb ycoBeplleHctT- 


BOBaHHA YCTAHOBKH (MOJTyMpoHulaemaa 
MeMOpaHa, BBOJ[HbIM MJIaTHHOBbIM Kannd- 
>.3. lomuTepMbl BoccTaHoBsenua SrMoO4s: JIApP) OblIa BbISBaHa OTCYTCTBHEM COrvia- 
I-a craqua aati ard tae /I— 2-4 copaHHOCTH M@exKAy JanHbIMH, Momyuen- 
in noceranonrenin SxcnepiMNTaT\; yuiq HA_BBICOKOTeMIepaTyPHOH eva 
aHOBKe,6— Ha BbicoKoTemmeparypuoli HOBKe B HepBOHAYaJIbHOM BapHaHTe (6e3 
@HOBKe C BBOJHbIM MJIaTHHOBbIM KallMsI- BBOMHOTO KallHJJIApa MeMOp auHbl) MW Ha 
0M, @— Ha  BbICOKOTeMMepaTypHo ycTaHOBKe C OObI4HOH Neubio. Kpome 
ea ea IAA Toro, B wHTepatype ('°) umerorcs cBese- 
HHA, 4TO TIpH HeOObINOH 30He HarpeBa 

OOuIbLIOM TemMMepaTyPHOM rpayveHTe c OKPyXalolleH cpeqOH BO3MO2%XKHO UCKa- 
SHHe pe3YJIbTATOB BCJIeACTBHE TepMuyecKOH Wuddpy3HH, HECMOTPA Ha HaJiH- 
e wuupkysauuu. IlpeqBapuTebHbIi mosorpeB Tra30BOH CMeCH yMeHbllaeT 
Jak eHHe JIOMOYKH C BeLIECTBOM TOKOM GOovlee XOOMHOrO rasa. OmbiTbl, Mpo- 
J@HHbIe C NOJYNpOHMaemMol MasaqueBol MeMOpaHOH, MO3BOJIHJIN HaM Cjle- 
Th cJlenyrouine BbIBOAbI. IIpH oTcyTCTBHH BBOHOrO MaTHHOBOrO KanMuJ- 
ipa TepMuyeckanH Auddy3HA HMeeT MeCTO, H JaHHble, Moyyenuble Ges Kalnu- 
ipa, 3aBbIIleHbIl, KaK 9TO ACHO BUAHO H3 puc. 3. Hauuane BBOAHOrO MaTHHO- 
TO KalusaApa oGecneunBaeT MpesBapHTebHbIM MosorpeB ra30Bow cMecH 
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H MOJIHOCTbIO yHHUTOKaer TepmMuyeckyio Auddysuio. [anuple, nosly4eHHi 
Ha BbICOKOTeMMepaTypHOM yCTaHOBKe C BBOJHBIM IJIaTHHOBbIM KaliHJIJIApO 
XOPOWIO corsacylOTCsA C JaHHIMH, NOMYYeHHBIMH Ha OObINHOH yCTaHOBKe if 


1100’). 
BoccTaHoBsieHue MouwIMvORaTa CTPOHWHA ufseT B Be CTayqHH: 


SrMoO, -+- Hz = SrMoOs +- H20, 
1/, SrMoO3 +- He = 2/2SrO + 1/2Mo + H20. ( 


Ha neppoi craquM BOCCTaHOBJIeHHA MOJlyuaeTCA COeMMHEHHE YETHIPeXBaJek 
Horo Mowm6yzeHa SrMoOs, umeloulee CTPyKTypy MeposckuTa. Hamu Opisa onp 


Ta6Oaununa 1 


| 
i x ye- | 
Banopol XuMu BanoBok xumuue- 


CKHH cocTaB K p=99"° K p=1037° CKHH cocTaB K p=994° Kp =1037 
npenapata 
mpenapata 

SrMoO3,9 0,157 SrMoO3 | 0,0314 

SrMoO3,s 0,156 0,180 SrMoOz, 95 0,0423 0,0168 
SrMoO3,5 0,148 SrMoOz,9 0,0417 

SrMoO3,05 0,147 0,175 SrMoO},5 0,0116 

SrMcOs 0,141 0,0279 SrMoQ1.1 | 0,0169 
SrMoO3 0 ,0763 0,0186 


JlesleHa MOcTOAHHAaA pelllerKu 9TOrO coeqNHeHUuA a = 3,968 A, xopolio cord 
cylollaaca c qanHpimu Wombgzepa u Bpuxcuepa (7). B ta6n. 1 nu Ha pue. 
JlaeTCH 3aBHCHMOCTb KOHCTAHTbI PABHOBeECHA OT BaJIOBOFO COCTaBa MPpOLYyKT 
BOCCTAHOBJIEHHA. 

B ta6s. 2 u Ha puc. 3 JaeTcAd 3aBHCHMOCTb KOHCTaHTbI PaBHOBecHA 
TemNepaTypbl WIA TepBol HW BTopoH cTayuu BoccTtaHoBsmeHua SrMoQ,. 
MetTowoM HaMMeHbIUHX KBapaT 


TaOauna 2 
NOJYYeHbI YpaBHeHHA: 


Tleppaa craqua Bropaa craqua 

3152,3 | 

le Koy = — = 16770) aa 
t3°°2G Kp cp Eee, Kp cp g Pa is os ( % 
Seer GEC THE GMETIRTIT LT 1c 3506,5 

950 0,134 Ig Kon = — pe + 0, 8762 (em 
994 0/150 994 | 0,0149 
1015 0,168 


1037 | 0.0169  OCObeAHHAA STH ypaBHeHUA, Momyya 
4080 | 0.0194 AIA peakMH MO/IHOTO BOCcTaHOBJIeH 


1037 0,177 1122 0,0236 SrMoQ,: 
1164 0,318 1284 | 0,0423 
1248 0,405 1392 0,0575 SrMoOq + 3Hz = SrO + Mo+3H20, = (J 
10165,3 
Ig Kou a Ig Kot a 2 Ig Kou a Tt 3,4293, 
OTKYy la 


AZ = 46516—15,6925 T. 
UcnoJb3ya ia peakiuu oOpas0BaHHA BOAHOrO napa 
Hz + 1/20; = H,O (I 


ypaBHeHve, SKBUBaJIeHTHOe ypaBHeHutO Unmmena (12) B remnepat 
HOM HH 
Bane 1O000—1600°K inti 7 


AZiy = — 59564 + 13,44 T, 


lyuaeM JIA peakunu oOpa3oBanua SrMoOQ,: 


SrO + Mo + 3/50 = SrMoQOg, (V) 
Ay = ONZ iy — AZ 
uuceHHbIe 3sHaueHua AZ{y;, AZY u cpesznuit rennoBoli as(ppeKkT peakiuH 


JIA TeMMepaTyp ONbITa noMemjeHbE B TaOs. 3. YuntTsipad 3aBHCHMOCTb 
JO€MKOCTH  Yy4¥aCTHHKOB peakiHH 


OT TeMMepaTypbl TaoOauna 3 
1Mo0,= 20,2086 14,3195- 10-87 (33), ta ox | 221} 42°, A Hey, 
Cysro == 10,49 as is NORE (#4) a Kat/Momb | Kan/Momb | Kas/MovIb 
Como = 5,81 + 1,15-10°% T — 
0,347 4200 27680 158010 
er a (2), 1300 | 26120 | 152410 
0.9 1400 24550 {46975 225210 
pz: ») PIO RUS Seong 1500 22980 141190 
2 W521 0,8 Lass g0r 10 4600 21440 435590 
(25), 


omom Temkuna u IlIpapumana (!*) nonyyaem guia AZ? cnemyrouee ypaB- 
ne: 


AZy = —231138-4-62,86- TF = T (M,Aa + M,Ab + M_,Ac’), 
yaa AH%3o, = — 231,14 KKauI/Moub; ASsos = — 62,86 ‘Kam/MONm-Tpan 
ag = — 212,39 KKan/Mom. 


MaxkcumasbHaa ommM6Ka B BEIyHCneHuu AZY He mpeppuuaeT 0,13% no 
BHEHHIO C JaHHbIMH Tad. 3. 


IIpuHsas sHTpomuM yyacTHuKoB peakiHH SrO: Soog = 12,5 (1%); Mo: Soop = 
mee (°°); 8/, Ose Sig = 75,50'(*), a Agog (UAL Se SrO no” C*)*caor 


‘TBEHHO paBHbiMu —141,1 kKan/Momb un —133,8 KkKas/Moub, Nowydaem 
SrMoO, Stop = 29,97 Kau/Moub-rpan, AZopa = —— 046, 2. KKaN Mone 
Hon = — 372,2 KKan/Momb. Bauyy oTcyTCTBUA aHHbIX 0 TelsOeMKocTH 


(00, HaM MpHIioch OrpaHHUHTbCA BbIYMCeHHeM TepMOAMHamMYecKUX 
aktepuctuk SrMoO, mpu 1273°K: AZ?o3 = —211,8 KKan/Monb; AH to73= 
— 279,6 Kkan/Momb; So73 = 72,65 Kan/Momb-rpag. 


MockopckHli rocyfapCcTBeHHbIt YHHBepCHuTeT Tloctynuiio 
um. M. B. Jlomonocosa 17 XII 1959 
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Jloxzanp AkagxemMunm Hayk CCOGP 
1960. Tom 131, Ne 4 


JI. A. JIOBAYEB 


K TEOPHH PACIPOCTPAHEHMS MJIAMEHH B CHCTEMAX 
C PA3SBETBJIEHHbIMUM WENHbIMH PEAKIMAMM , 


(I1pedcmaereno axademuxom B. H. KoxOpamoeeoim 14 XII 1959) 


B pa6ote Tugqunrca u Xupulderbyepa (*) Obla YHCeHHO MpOHHTerpHupt 
BaHa cucTeMa juddbepeHiuasIbHLIX ypaBHeHHH, OMMCbIBaIOWIAX Mpollecc pat 
MIpOcTpaHeHHA aMMHapHOroO TwlaMeHH pH MpOTeKaHHv WenHOH pasBeTBJICHHO 
peakluv, KOTOpad ObiIa MpefcTaBieHa MOse/IbHOM peaklMeH C OHHM a! 
THBHBIM IeHTPOM H BKsIOUaa Ba Mpowecca: 2P—>A (kBazpaTHUHbIH OOPHIB I 
nei) u P + A-+C + 2P (npouecc mponomkenua M pa3BeTBIeHHA Werel). 

O6uiee pelleHve 3afauH O pacipocTpaHeHHH MvlaMeHH JIA CAyyaA OH 
WCHTPOBOH MOJeNbHOM peakItMH OblIO HaMeweHO B (?), Pe OTHOCHTEJIbHO Mpor 
The (POPMYIbI WIA OMpesesIeHHA CKOPOCTH pacipocTpaHeHHA MaMeHH C y4eTO 
BJIMAHHA PaSBeTBJICHHA H KBakpaTH4IHOrO OOpHIBa Mele Obl BbIBeZeHbI AJ 
peak THMa BbIPOKeHHO-pa3sBeTBeHHbIX. Ilo aHHbim (7) MOXKHO NOy4H! 
MpHOmMmkKeHHy!O (OpMyJIy, COOTBeTCTBYIOULyIO CXeMe peaKUHH, MpPHHHMaBILel 
ca B (*), H OMpemeHTb OTKOHeHHe B BEJIMUHHE CKOPOCTH paclpocTpaHeHHA Mi 
MeHH, JaBaemMoe 3TOH (hopMyJOH 0 cCpaBHeHMIO C pe3yJIbTaTaMH, MOJIYYeHHBIN 
NIpH YHCJIeHHOM HHTerpHpoBaHun ('), Kak 9TO ObIIO CeaHO JIA cayyaeB 
Hepa3BeTBJICHHBIMA peakituamu (37°). 

Cxemy peakiun, B koTopo# A — ucxognoe sBelllectBo, P — aKTHBHBI WeH1 
uv C — nponyKT peakiluu, 3aluilem, B cooTsercTBuy c (7), B Buse 


A> 2P (3apomymenne), Qe =ArRR(T’); 
P+A—-+>2C+P (npogom«enve), Qn =hFn =hK (T’) nan; 
P+ A->C-+ 2P (paspetBenne), Qyn =hVn = hyKy (T’) nan; 
(P — auHeituntit oOppr); 

2P —A (KBaypaTHuHbiit o6ppis). Qwn?= hwW (T’)n? *; 


’ 


CnpaBa 3allvcaHbl BbIpaxKeHHuA JA CcKOpoctTe BbILeleHua (norouleHu 
Tenia. Sfecb h;—Tenopoi appext peakiuu (Kan /Mom); K; un W—xo 
CTaHTbI CKopocTel peakyuii (r? /cM* - Mowb - ceK); R—cKopocrb 3apoxK eH! 
ene (Mob /cM® - cek); m—KonueHTpauna P (mMomb/r cMmecu); na — KO 
weutpauna A (Momb/r cmecu); T’—Temnepatypa (°K). T[punato, B coo 
BEICIBAM C2), ato Res RUE) ie Pee (Irs | 

CkopocTb pacnpoctpaHeHua MjaMenu u, Ha OCHOBaHHH (°?) OygeT onmp 
JleATLCA COOTHOIMeHHEM 


aul 
Uy + is oy Ps ( 
re p, HaxOMHTcH mo ypaBHeHuto 
pA, ae p* (4?A2, + HAs + As) — p? (Ap Ae A: + As) + Ay =0, | 


* W — koucTauta cKopoctu pacxogzopanua P. 
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MPPUUHeHTbI KOTOPOrO BbIUHCJIAIOTCA 10 opmyviaM: 


A, = 4cDi,hw, (3) 
Ay = (c+ lhy)?r? Wm, (4) 
As = 2Dmt [(¢ — lhw) Qam + 2CVmhw — t (c + thw) Qu] (5) 
Ag = 7° [1Q2,,, — Vn (¢ — lhw) Qs, — Vnhw], (6) 
As = 4Din (t?Quym + 2am tQsm) Aw, (7) 
Ag = 2D intr (Qs m + Vmhw) Q,,,» | (8) 
A, = 21? (¢ + thy) (R,,hw + Qp,,) Wm | (9) 


Ag = 2Dmt U(Rmhv — Qe) Vem + 2t (Ryglte + Qrem) Quy — 2V raft pg} s(1.0) 
A, = 77 [Qa pRm + VinttvRy —VinQpm) em — mW in — 

— VinQpm + 2W mRnQrm + WwmRm) hw). (11) 
B (1) —(11) npasarsi cule AYIOULNe o6o3sHaveHHA: p — VIOTHOCTb {Fr / cM); 


-gemioemKocTb (Kat/r-°C); Dp—xKoaddpunnent Anddy3sun akTMBHoro 
itpa P (cm?/cek); 4—TeNmoMpoBofHOcTb cMecH (Kau /cM - cexK - °C); 


= pp; i irene | Saeed ie Tare 0S (Tr —T m); Leo 1s; Q.=0+0,; bee 


i No 4h 
= Seb Myrrh lirn, A ; 7 . Mujexc 0 oTHocuTca K HauaJibHOMY co- 
o* m 


ie 
AHUIO CBexel cmecu (T’ = Ty), WHAekc r —K COCTOAHMIO Ip TeMMepatype 
yeHHaA (T’ = T;), HHeKc m— xk COCTOAHHIO, OTBeYAIONeMy MaKCHMaJIbHOMY 


AYeHVIO TpayMeHta Temnepatypp (T’ = They 
B (?) quia ckopoctu KBa{paTHuHOrO OOpbiBa Welle NpHHHMaJOcb BbIpaxe- 
e W (n?— ni), Kotopoe mpu T’ = T, oOpaltanocb B HYJb. STO Opisi0 He- 
(OMMMO, TaK KaK TaM CUVTAOCb, Ha OCHOBaHHM MpHHMMaBlllelica pavee 
MBI (2), 4TO R(T) = 0. 3necb npunato, yro R(T;)=W(T;) ni, wu no- 
My HeT HaOOHOCTH B yKa3aHHOW 3aMvCH JWIA CKOpOCTH kBaj[paTHYHOro 
ybIBa iWenel. 

Ta cvcTeM c pa3BeTBJICHHbIMH peaKIMAMH cooTHOWeHHA (1) — (11) 
KHO YIIPOCTHTb, CCH MpeMNOOKMTb, YTO HavaJlbHad W KOHeUHAA KOH- 
iTpalMH aKTHBHOrO IeHTpa PaBHbl HyJio (1, onpe= 0; 16.7 baa eae 
HakO HM B TaKOM Bie BbIpaKkeHuaA Wa A; OCTAIOTCA CJIOKHDIMH. IIpexne 
mo moka3saHo (3-5), uTO MpH OOBIMHbIX CKOPOCTAX 3apO%KeHHA ene ux 
iAHWe Ha BeJIMYHHY CKOPOCTH pacMpocTpaHeHuA TWwlaMeHH MaJlO. OTO xe 
OUeHHe MOXKHO CielaTb HM Ha OCHOBAaHHH COOTHOLWeHHH, MNOJIYYeHHBIX 
2,5). Wrax, cuntas, uto R, =O (mpu 9ToM u Qrm = 


) (2) — (11) Hoppie cbopmyspr (A, = Ag = AG= A An: 


Be Mat A a) @) 
A, = 4D?.hy, 
Ay = Cr" Wa, 


Az = 2D mt (Qp, + 2Vmhw); 
Ag = — 1? Qaim + Vinh) Vn- 


Viz (2') novyanm CoOTHOIWeHHe JIA ONpewedeHnuA p,: 


ints sia) 1 eee 4A A, us 
fag sent Gaya ai 
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Jlpo6b nox pafuKasiom B (12) Bcerga MeHbIe eAMHMUbI (3TO . yCuOB! 
co6momaetca u up W,», =O). Pagnaraa pagukat B (12) B pay M orpaHH4 
Basch JBYMA NepBbIMH WieHaMH, HalifeM MpHOJIM2KeHHOe SHAYeHHE P,, MOC 
HOACTaHOBKH KOTOporo B (1) NomyaHM COOTHOIeHHe AIA OlpeweseHHA CK 
pocTH pacnpocTpaHeHHA MaMeHH MpH YCJOBHH, YTO Ny = Nr = RK, = 0: 


eae { a 1 (Qsm +V mtw) Vim 
oan Po V NOt W ig 2D im (Qam + 2V hy) 


Ecam B (13) nomoxKUTb, YTO Fm =O, T. €. CUHTaTb, 4YTO HMeeT MeC 
CIVIOINb pasBeTBeHHad peaKIHA, TO MOJyYHM COOTHOIMeHHe 


Eos / co(hy + hy) V2, n 
49 = poco Vi Droop, TW + 200 (hy + 2hy) Vin’ , 


KOTOPOMY OTBe¥YaeT YIIPOULeHAHAA CXeMa peaKIMH, UPHHWMaBlllaAcA B | 
HW COCTOANLAA TObKO H3 JByx mpoueccop: 2P—A u P+ A-—-C-+ 2P. 

Ilo coornowenuio (14) Obi 

TaOauna J paccuHTaHbl 3HaYeHHA CKOPOCcrTe 

CkxopoctH pacipocrpanenua mmamenu (cM/cek) PdaCIIPOCTPpaHeHHA MJIaMeHH JIA TPE 

culyuaeB, [Jif KOTOpBIX B (') 3Haq 


(1 


%x=C,PyD p,/Ao HHA Uy, OblIM ONpezeseHbl ce 
HbIM HHTerPpHpOBaHHeM COOTBETCTB 
: : : e rouleH ~=cucTembl ypaBHenul. I] 


TIPOBEMe€HHH pacueTOB BCe HCXOJHI 
jlanuble Oblmu mpHHATH mo (? 


UucnenHoe mATerpupo- 
ieee 55.1 | 54.8 | 58.3 venetans pacueTOB MpHBOAATCA 
Tio cooruomennio (14) | 59,71 58,5] 60,9 TAO. 4. 


Jlanupie Ta61. | usuocTpupys 
XOpOlllee COOTBETCTBHE MeXKLY 3Hay 
HHAMH CKOpOcTeli paciipocTpaHeHHA TvlaMeHH, BbIYMCJIeHHbIMH Mo NpHOmHxKeE 
HOMY COOTHOWeHHIO (14), H 3HaYeHHAMM, NOJIyYYeHHBIMH TIpH YMCJIEHHOM HT 
rpHpoBaHHH (*). ITHM NOATBEPAXLaeTCA Ip aBHJIbHOCTb COOTHOWeHHA (14) nu O60 
HOBbIBa€TCA BO3MOXKHOCTb IIPHMCHEHHA eFO JIA OMpeseweHHA OMbITHBIX 3H 
YeHHH KOHCTAHT CKOpOcTeH SJIeEMeHTapHbIX MpoOlleccoB WIA pa3BeTBJICHHb 
peaKUMH MO 3aBMCHMOCTAM CKOPOCTH pactpocTpaHeHHA MviaMeHH OT TemMlep 
TYPBI. 
B (°) Obiio nonyyeHo MpHOTMWKeHHOCe COOTHOMIeHHE LWIA ONpeseveHHA CK 
POCTH PacMpocTpaHeHHA MaMeHH IpH TopeHun BOLOposa No cxeme pasBeTawe 
HOH WeMHOHK peaKUWH, BKOUAaOWeH Tp Bua AKTHBHBIX WeHTPOB: 


0 
__ Aho Kom™5mP m 
Uy = gp, OES ce (1 
Po%o Dpom 


rae K3 (cm? / Mob - cek) — KoucTanta ckopoctTu mpouecca H + O,-+ OH + ¢ 
Np (MO1b/T CMecH) — KoHWeHTpauna O, nu Dps (cm?/cex) — Koadpunuel 
Aupy3suu aTOMoB BORopora. 

Ecau B (14) nojoxKuTp Wp, ~=0 u hy 0, to nonyaum cooTHOUeHH 
cooTBeTcTByrouree (15), KoTOpoe B (°) Gro MoyYeHO MpH ycnOBHH, YTO Wm = 
mea pemenne (14) yt MofembHOl CxeMbI peaKUHH, HOC y4eTOM KBaypaTH4uHol 
OOpbiBa elle, MO?KHO OIeHHBaTb BJMAHMe CKOpOCTH KBakpaTHuHOrO OPEN 
ueneH pH Mcnoub30BaHHH (15). 

B (?) oTMeqaocb, ¥To cooTHomeHne (15) He ObI/0 IIpOBepeHo cpaBHeHHe 
C AaHHbIMH, MOJIYYeHHBIMH pH YHCJIeHHOM HHTerpupoBanun. Jlanuble Tabs. 
oOecreuuBaloT TaKytO TpoBepKy uM OGOCHOBBIBAIOT lipHMeHeHve (15) Aux onp 
WeJIGHHA OMbITHOTO 3HaueHHA ee IIpHBeleHHOoroO B (°). 

B (*) Obilo ycraHopseHo (Taba. 1), YO 3HAaYHTebHOe W3MeHeHHe KO3t 
(puuMenTa Audy3sun akTHBHOrTO wWeHTpa mpH npoyux PaBHBIX YCJIOBHAX 1 
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ABOMHT K OWLYTHMOMY W3MeHEHHIO CKOpOCTH paclpocTpaHeHua MamMeuH, 
AYEM NOCe HAA YMeHbINAaeTCA 10 Mepe yBeHyeHHA Dp. CootHorienue (14) 
3BOJIACT OOBACHHTh TaKOe U3MeHeHHe Uy. IIpu yucieHHOM uHTerpupoBaHHH 
*) OblIO TIPHHATO BECbMa BbICOKOe 3HaYeHHe KOBCTAHTHI CKOPOCTH KBajpa- 
1HOrO OOpbiBa Welle, IpH KOTOpOM Meppoe ciaraeMoe B 3HaMeHaTesie 
THOINeHHA (14) npumepHo B 10—20 pa3 Gonbme Broporo. TIlostomy pac- 
‘Had BeJIMYHHA Uy MOUTH He 3aBuCcHT oT Dp. 

B (*) mo aHHbIM (‘) IpHBOLMOCb OMbITHOe OTHOUIeHHe CKopoctelt pac- 
ocTpaHeHHA TwaMeHu JWI AByx cmeceH (0,21H,+0,110,), B omHow u3 
ropbix Opiio 0,68A, a B ~Apyroli 0,68He. Ito ornomenue (Uy),;, / (Uo), = 
2,40. Dro %e OTHOUIeHHe, BLIUMCeHHOe pH MOMonIM cooTHomeHuA (15), 
A3a/IOCb paBHbIM 2,85. [3 (14) ecnenyer, 4To ecnM mMepBoe  caraemoe 
3HAaMeHaTese NO palukaJIOM 3HAaYHTeNbHO OOVIbIe BTOporo, TO Uy Npo- 
PUHOHAIbHO KOPHIO KBaXpaTHOMy U3 TeNJIONpOBOMHOCTH Uy~ V dg HM Mpak- 
yeCKH He 3aBHCHT OT BeMYHHbI Dp». B TakoM cayqdae pH 3aMeHe aproHa 
IWeM OBO Ob! (Uy):;. / (Uo), = V Mae / ka = 1,94. OntsrrHoe oTHomenne Ha- 
MTCA B Tpesetax Mexyy 1,94 u 2,85. M3 sroro, no-BuauMomy, cslemyer, 
9 KBafpaTHYHbI OOpbIB Welle HrpaeT B paccMaTpHBaeMOM CJly4ae H3BeECTHY1O 
Jb, MH MOXKHO PpelUIMWTb OOpaTHy!O 3a,ayuy — onpesesMTb OMbITHOe 3Ha¥ye- 
€ KOHCTAHTbI CKOPOCTH KBajlpaTHYHOrO OOppIBa lene 10 oTHOUMeHUIO 2,40. 
JM 3HaMeHaTeJIb TO), paukasioM B (14) npegzctaBuTb B Buse (Cy), +C2Dpm), 
> C, u Cy, He 3aBucaT oT A, MU Dpm HM OMHAKOBBI NO BeMUMHe AIA CMecH 
AprOHOM MW CMecH Cc TesveM, TO MpH Ane/ha = 3,76, (Dp),,/ (Dp), = 
1,74 W (Uo). / (Uo), = 2,40 (“) BbrunceHHOe pH MOMOM COOTHOUeHHA 
f) OTHOIWeHHe fia cMecH c aproHOM (Cy), /C2Dpm), = 0,52. 970 uw mO- 


3bIBaeT, TO BJIMAHHeE KBalpaTHYHOrO OOpbiBa WeneH ABJIAeTCA 3AMeTHBIM. 

Jina Toro uroOpl Halitw C, wu Cy UW BbIUMCIHTb KOHCTAHTyY CKOpOCTH 
: » e at 3 

aylpaTHuHoro OOpbiBa Ilene pH TPoWHbIX CTOMKHOBeHHAX Ky, = W mit_,/G2., 


OOXOJHMO 3HaTb Bce BxOZaNMe B (14) BenHunHbI. OHako mp 
tho [CoD pm), = 9,52 pacuetT Ky, MO2eT ObITh TOJIbKO rpyObIM OleHOUHBIM. 
mw Cy, > CyDpm NoMoOublt pacuer Obl Obl ropa3sqo Oovee Tou- 
IM, HO JWI 9TOFO CeEMOBAaIO Obl OMPeeMTb (Uy); / (Uo), Upu Oomee HUHS- 


X TeMnepaTypaxX, MIpH KOTOPbIX BJIMAHHeE KBaflpaTHyHoro OOpbiBa ener 
JXKHO ObITb 3HaUHTeJIbHO Oolee 3aMCTHBIM, YeM TIpH Temilepatypax 
2200 — 2400° K. 

Tak KaK oleHKa BellMuHHbI Ky,,, ABJIMeTCA rpyOoH, To mpuH pacaete Ky, 


il YKa3aHHbIX BbIllle CMeceH He BbIYHCJIAJHCb TeMIlepaTypa ropeHuaA HM BCe 
TaJibHble NapaMetpbl. Bce HeoOxouMble JIA pacueTa BeMYHHbI ObIVIM IIpH- 
Tbl 10 JaHHbIM, UpHBeeHHEIM B (°) Avia cMecH, cosepxameh 0,43H, + 
0,57 sosnyxa. Buio nalifeno, uto Ky,,, ~ 10*" cm® /Mosmp? - cek. 


WMucrutyT xHMHYeCcKOH (usHku Tloctynusto 
Axkayemuu HayK CCCP 8 XII 1959, 
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.u eB, JIAH, 120, Ne 6, 1287 (1958). 4 JI. A. JIosaues, JAH, 124, No 6, 1271 (1959). 
men Jl o8 d 96.8, LAH, .125,...Ne1, 129.,(1959). wa % JLAAS los alte 3) JEAPE 128, 
5, 995(1959). 7C. E. Mellish, J. W. Linnett, FourthSymposium on Com- 
stion, Baltimore, 1953, p. 407. 
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Jlornayn AKkKaweMuu Hayk CCCP 
1960. Tom 131, Ne 4 


PH3HYECKAA XHMUH} 


3. K. MAH3YC, H. Tl. CKHBUJA wu 4aen-Koppecnongzent AH CCCP H. M. IMAHY9U 


O MEXAHH3ME PA3BETBJIEHHA WENEM B PEAKILHU j 
OKHCJIEHHS| x-IEKAHA 


B OouIbuIMHCTBe paOOT, NOCBALICHHbIX U3YYEHHIO MeXaHH3Ma OKHCJIEHMA YUE 
BOLOPOLOB, MPHHUMaeTCH, TO BBIPOMKMeHHbIe PasBeTBJIeEHHA Werle OOyCJIOE 
JI@HbI OOpa3s0BaHveM CBOOOJHEIX paHKaJIOB H3 MOJIeKyJ MpOMexXyTOUHBI 
rugponepekucelt (*). 

Ilpamoe SKCMepHMeHTaJIbHOe OKa3aTeJIbCTBO STOTO B3rviAfa OblwIO an 
JIMUIb HefaBHO B paOoTe (?). 

MetojoM wHrHOUNTOpOB B peaKUHH OKHCJIeEHHA A-eKkaHa OblJia H3Meper 
CKOPOCTb pa3BeTBJIEHHA WeneH UH MOKa3aHO, YTO OHA JHMHEHHO pacTeT C yBeJIl 
4YeHHeM KOHICHTpalluu rusponepekuceH B cucTeme. Mubimu cioBamMu, rHype 
TI€peCKHCH ABJIAIOTCA OCHOBHBIM PaSBeTBJIAIONLHM areHTOM. | 

OTOT BbIBOX Obi TAKKe NOATBEPK eH Pe3sysbTaTaMU paOcTH! NO H3y4YeHHW KI 
HeETHKH paciiafla rusponepekuceli A-jelua BIIpHcyTcTBua-Hadtoua (%). Bar 
MOKa3aHO, YTO KOHCTaHTa CKOPOCTH paciafa MOvieKyJbl Tuypomepekucn } 
paqukaJbl OM3Ka NO CBOel BeJIMYHHe K KOHCTaHTe€ CKOPOCTH pa3BeTBJIeHI 
ele, H3MepeHHOM MeTOOM HHrHONTOpoB. OnHako MeXaHH3M peakIlMH pa 
BETBJICHHA Welle MposouKal OCTaBaTbCA HeBbIACHEHHBIM. BovIbIIMHCTBO a 
TOPOB C¥UNTaeT, ITO MepBHUHbI pacial ruyponepekucu mpoTekaeT Mo cxeme 


ROOH -» RO- + OH:. ( 


Bmecte c Tem H. H. Cemenospim (*) u payiom Apyrux aBTopoB yKa3blBaeTca, 1 
oOpa30BaHve CBOOONHEIX PasMKaJOB pv peakIlMu MeXKAY ABYMA HaCbIeHHbI 
MOJI€KyJIaMH MO2KeT OBITh SHEpreTHuecKH Govlee BLITOMHKIM, HeKeMH Mpocr 
MOHOMOJI€KYJIAPHBIM Pactial Ha paluKaJibl. STO UMeeT MECTO B CyYaAX, KOP 
MO KpaliHel Mepe OHA 3 PaspbIBaeMBIX CBASeH He OYeHb MpouHa, a oOpa3y: 
WaAcA CBA3b OO/laqaeT OOO SHeEpruel Wuccouuauuu. C 2TOM TOUKH 3peHl 
MO2KHO ObLIO OXKUAaTb, YTO OOpasoBaHve CBOOOMHBIX paUKaJIOB u3 rugponer 
KUCeH — BbIPOKNEHHOe PasBeTBJIeEHHe — TakKe MPOWCXOLUT pH OnMoseK 
JAPHOM B3aMMOJeKCTBUM JBYX HACBIMLCHHbIX MOJIeKyJI MO CcXeme 


WJ 
ROOH + RH -+~R-+RO- + H,0, ( 


Tak Kak SHEPrudA PaspbIBaeMbIxX CBA38eH R—H uy RO—OH meubule 9Hepr 
oOpasyrollelica cpasn H—O p Boge. B NOJIbsy peakuwH (2) ropopuT, Halpume 
TOT PakT, YTO MexKLY CKOPOCTbO PeaKUMM OKUCIEHUA KOHIUeHTpaltuel Puy] 
MepekuceH HaOsojjaeTca, KaK IpaBuso, sMHelinad s3apucumoctTs. Ecru 
pasBeTBJeHHe ObIIO O6ycOBIeHO MOHOMOJI€KyJIAPHbIM pachayoM ruyzponey 
KucH MO peakitvn (1), TO B S3TOM cyYae CKOpOCTh peakIMN NOWKHA 6D 
ObITh MIpOMOpiMoHaNbHOH KOpHtO KBafpaTHOMY M3 KOHIeHTpaluu ruypo: 
pekucu. 
B autepatype yxKe BbicKa3biBasiocb TIpeANOOKeHHKe O TOM, YTO TIpH He OUE 


MaJIbIX KOHUeHTpalluAx rHAponepekucu pactay ee mpotekaer no peakunn (2) 
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enOBOH sdPekT OnmouekyJIspHoii peakuuu pacmaya ruyponepekucehi 
) = —9 kkaJ,T.e. Ona Ha 26 KKaJI 9K30TepMUdHee peakunu ROOH-+RO. -+-OH - 
If KOTOPOH TenwoBoH sdibext GY = —35 xxkan. 

IIpeqctapasetca Gonee BepOATHBIM, YTO BbIPOMMeHHOe PpasBeTBJIeHHe Mpo- 
cCXONT B pesyJbTaTe BSaHMOJeHCTBUA TuyporepeKuceli c pacTBopuTesem. 
eNOBOH SpPekT STOH peakIlMH 3aBHCUT OT MpouHocTH cBa3H4 R—H B mose- 
yle yrlepowoposa, M B pxAe Clyyaes peakuna (3) MoxeT OKa3aTbCA Gouee 
IPOMHOH, YeM OMMOJeKYJIAPHOe B3aNMOJelCTBHe JByX MOMeKyJI ruyponepe- 
Miceli (Tem Govlee, YTO BCpene OKUCAIOMerocaA yruleBofopola KOHUeHTpalua 
rEBOROPONa SHAYMTeNbHO OOVIbllle, YeM KOHMeHTpallua rugzpomepekuceil). 
ak, yoxKe B Cilyuae H-eKaHa, MpowHocTb csasH C—H pg koTopom coctTaBuiner 
Z KKaJl, TemloBol aphex peakunn 


Q = Qu—on — Qro—on — Qr_-n = 116—35—92 = — 11 xxan, 


e€. peakitva (3) Ha 24 KKauI 9k30Tepmu4Hee peakuun (1). B caysae xe yruie- 
OMOPOAOB C MPOUHOCTHIO CBA3H MeHblUle 81 KKayl Takada PeaKUHA JOIMKHAa WITH 

NOJIOMKHTEJILHBIM TeMJIOBbIM 3cpPeKTOM. 

B HeKOTOpbIX paOoTaxX HMeIOTCH KOCBeH- = “0Nb/ncex 
ble yKa3aHHA Ha BO3MO%KHOCTb OuMovIeKy- 50 
APHOM peakMH Trus~ponepekucu c yraeso- : 
oponom. B pa6dore (7) 6bII0 MOKa3aHO, UTO 
eakKIIMA pasBeTBJIeHHA Weneli npu oKuCJe- 
WH H-J\eKaHa IIpoTeKaeT NO 3aKOHy MepBoro 
opaika mo rvfpomepeKkucu c kKoncTaHTOH 
Kopoctu k = 6,8-10% exp—24800/RT. Be- 
HIMHAa Ipe9KCNOHEHIMaIbHOrO MHOKUTEeIA 
HAUHTeJIbHO MeHbIe TOO 3HaYeHHA, KOTO- 
O€ MOXKHO OblIO Obl ORKUMAaTb [JIA MOHOMO- 


if 


eKYJIAPHOH peaklwH pactagqa ruzponepe- 0 
vce. IIpeqnouoxwKenve 0 TOM, 4YTO TepBHy- Q5 10 {5 20 mont/r 
bid paclayl ruapomepekucn mpoTeKaeT m0 Ri rie 


MMOJIEKY JIAPHOMY MeXaHu3My, OblIO clesaHo 
aKyKe B HeaBHO ONYyOJIMKOBaHHOH pa6orTe, 
OCBAINeCHHOM H3YYeHHIO BJIHAHMA pacTBOpH- 


Puc. 1. 3aBucuMocTb CKopocTH pa3- 
BeTBJIGHHA OT KOHICHTPallHH yrvieBo- 
opoma B pacTBopax. Xjop6ex301— 


2JId HA KOHCTaHTy CKOpocTu 92JIeMeHTapHoi 
eakIlMH pactiaqa ruyponepekucu TeTpau- 
aA”). 


Llembio HacTosmleh paOorbl ObIvIO BbIACHe- 


jeKkanH (/); Xxmop6eH30J/1— H30qeKaH 
(2); xmlop6eH3071— aTu16eH301 (3) 
Hu xslop6eH30 — meTusioeaT (4). 
KonueuTpalua rugaponepekucekt 
0,03 mowb/a. Temnepatypa 130° 


We Me€XaHH3Ma pa3BeTBJICHHA Lene B peak- 
WH OKHCJICHHA A-jleKaHa. 

Tak Kak peakuuu (1) u (3) ormuuatoTca Apyr OT Apyra y4acTHeM B OAHOH 
3 HUX yrvieBoLOpoma, TOB Culy4ae, eCIM pasBeTB/eHue UJeT NO peakuu (3), 
OUDKHa HaGJOaTbCA 3aBHCHMOCTb CKOpocTH paciajyla ruypolepekuceH OT 
OHIEHTpalluH yruieBoqopoya. 

Bui MOCTaBJICHbI OMbIThI TO H3MepeHHIO CKOPOCTH PasBeTBJIEHHA B PacTBO- 
aX MlepeKucel H-fellusla B XNOpOeH30/Ie, BbIOPaHHOM B KayeCTBe HHePTHOTO 
ACTBOPHTeJIA, H B CMeCHX XsOpOeH30u1a c A-JeKaHOM. JA NpHroToBleHus 
ACTBOPOB ruspolepekucelt B XJOpOeH3ONIe TuspoNepeKHCcH, NoOJyeHHbIe NpH 
KHCJI€HHH H-JleKaHa, MepeBOAHUCb B HaTPHeBble COM, KOTOPbie Masiee pas- 
araJIMCb CepHOli KHCNOTOM WM SKCTParMpOBaJIHCb M3 BOAHOTO cIOA XMOpOeH- 
DJIOM. 

CxopocTb pa3BeTBJIeHHA Wemel w3Mepsaiacb MeTOJOM MHTHONTOpOB, ONH- 
AHHBIM B paOoTe (?), MO HaKJIOHY NpAMOM pacxOJOBaHHA G-Haprova. 

Kouventpalua a-Hadtoma B pacTBope oMmpeseAsach cmexTpocoTomerpu- 
ecku. Cojepxauuiica B mpo6e a-Hadrom 9SKcCTparMpoBaJicA Bark 

N NaOH uw couerasica ¢ CepHOKHCJIbIM PeHHJIJNaSOHHeM, HHTCHCHBHOCTb 
KpacKH KOTOPOro H3MepaJIacb Ha cMeKkTpodotometpe C®-4 B mMakcumyme 
OrouleHHA OOpasyrouleroca azo0coequHeHuA 520 Mp. 
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Bylo ycTaHoBueHO, YTO pacial rHypomepekucelt MpovcxXoAuT H B YHCTON 
xslop6eH30ule (M0-BHMMOMy, To peakiwH ROOH—-RO-+OH-). 

C yBeuJM4eHHeM KOHUeHTPallu A-eKaHa B XJIOpOeH3ose CKOPOCTb pacnajé 
rujponepekucelt (pasBeTBJIeHHA) pacTeT 110 JIMHeliHOMy 3aKoHy (puc. I, 1) 
yTO YKa3bIBaeT Ha MepBbI NOpAZOK peakIlMH MO yrseBosopory. 1 

Takum o6pa30M, MbI IpHXOJHM K BBIBOLY, TO pasBeTBJIeHHe WeneH Mpt 
OKMCJICHHH A-eKaHa HeT IBYMA MapasiebHbIMM yTAMM (T1O MOHO- H OMMO 
JIGKYJIAPHOMY 3aKOHaM). 

KoHcTaHTa CKOpOCTH MOHOMOJIeKYJAPHOFO paciajla, onpeseseHHaA H3 OMNbI 
TOB MO pacaly rupomepekucei HA-elWiIa B unCcTOM XJopOeHsoule, ky = 
= 0,28-10-5cex~!. BenwuuHa KOHCTaHTHI CKOPOCTH OMMOVIEKYAAPHOH peakILHl 
rujpolepekuceli c H-qekaHOM oMpesesseTCA H3 HaKJOHa pAMOM J WM OKAaS3bI 
paeTcah paBHolt k, = 1,65-10-®momb-! -cek-*- a1. 

Takum 06pa30M, KOHCTaHTAa CKOPOCTH PasBeTBJIEHHA, H3MepeHHas B padote(’) 
ABIAeTCA 2PPeKTHBHOH WM MOMKeT ObITb IlpeqcTaBJIeHa KaK CyYMMa KOHCTAH’ 
k, u Ry 0 ypaBHeHuto Rzpq = ky-+ Rk. (RHI. 

Tlonmaraa, uTo B OKHCIeHHOM A-jeKaHe [RH] = 5,2 mowmb/an, u no_cTaBlAs 
3HaYeHHA KOHCTaHT CKOpocTel, MOJyYeHHble B HacToseH paOoTe, HaxOJMI 
3cPeKTHBHY!O KOHCTAHTY CKOPOCTH peaKILHH pasBeTBJIEHHA 


Rope = leg “LO CeRe™, 


ITO 3HaveHHe YOBJIETBOPHTeJIbHO COBMafaeT C BEJIHYHHOM KOHCTAHTbI CKOPOCTI 
Ppa3BeTBJIGHHA, H3MepeHHOH B paOoTe (*), k = 1,9-10-%cex-?. 

JA Toro 4TOObI H3YYHTb 3aBMCMMOCTb CKOPOCTH Pa3BeTBJIEHHA OT PacTBO 
PHTeIA, ObIIM MPOBeEHbI OMBITHI NO H3MepeHHIO CKOPOCTH pacnaja ruzponepe 
KHceH B pacTBOpaX XJIOpOeH3071a C pa3HbIMH KOJIMYeCTBAMH VW380feKaHa, STH 
OeH30JIa HW MeTHUOJIeaTA. 

M3 Haksiona mpsmpix J, 2, 3 u 4 (puc. 1) NomyyeHbI ceyIoulHe KOHCTAaHTE 
CKOPOCTH OHMOJIeEKYJIAPHOH peakIlWH pa3BeTBJICHHA: 


ky 10° Momb—!-cex-1- a 


X Jop6eH3071 — WekaH {Go 
X 0p6eH3071 — usojeKaH 2,40 
X op6en301 — stu 6eH30N1 4,10 
X nop6eH30s1 — MeTHsOeaT 16,6 


OueBuHO, YTO 3HAYe€HHE KOHCTAHTbI CKOPOCTH peaKIWH Pa3BeTBJICEHHA Te) 
OovIble, YeM JIerye OKHCJIAeCTCA JaHHbIt yrueBOZOpOn, T. €. YeM MeHbIe Mpoy 
HoOcTb cBai3H CH B yruepogopoge (qekan — 92 KkKas, u30qeKaH — 88 KKaa 
STHMOeH301 — 77 KKast). 


VWucrutyT xumMuveckol dusuku Tlocrynuto 
Axkajemuu uayk CCCP 3 I 1960 


UMTHPOBAHHAS JIMTEPATYPA 


HH: [..Kmo pp.e,.3. KM aics ye, viJtKe OG yoo. B aor IMaHYyI Ab 
Yc. xum., 26, p. 4, 416 (1957). ? 1.1. Knoppe, 3. K. Mai3yc, H. M. 9ma 
Hy 3 ab, JAH, 123, Ne 1, 123 (1958). §3. K. Matisyc, H.M. 3mMaunyoaab, B. H 
AKOB esa, JAH, 131, No 2 (1960). * H. H. Cemeunos,O nexotoppix mpo6semax xP 
MHYeCKOM KMHeTHKH, Hsyq. AH CCCP, 1958, crp. 391. ®J. Bateman, Quart. Rev. 
8, bag (gad) 8 J.R. Thomas Otbe Har te) Jc PhyssChenme6s e122 (1959). 
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Jloxnaynp Akayxemun nayr CCCP 
1960. Tow 131, Ne 4 


PHSHYECKAAH XHMHA 


A. M. PO3EH, JI. M. PHHAMH wv MW. &. KonN 


TEPMOJMHAMUKA SKCTPAKUMOHHbIX PABHOBECHH CHJIbHbIX 
IEKTPOJINTOB, AHUCCOWLMMPOBAHHbIX B OPFAHHYECKON ®A3E 


IKCTPAKUWMA COJIAHOM KUCJIOTbI, XJIOPHCTbIX KOBAJIBTA HW KAJIBILHA 
HY30AMHJIOBbIM CIIHPTOM 


(IT pedcmasaeno axademuxom A. H. Ppymkunoim 2 VII 1959) 


Ps SKCTPaKIWMOHHbIX PaBHOBeCHH 3JIEKTPOJIMTOB XapaKTepH3yeTca Tem, 
iTO B BOJHOW (ase COJIb WHCCOMMUPOBAaHA, a B OPraHHyeckOll — HeT, T. e. BeqeT 
eOA KaK HedeKTpOMMT. IloqpoOHoe paccmoTpeHve TaKHX PaBHOBeCHH aHO B 
a6oTe ONHOTO 43 aBTOpoB ('). OqHakO NpH HCNOb30BaHHM pacTBOpUTesel c 
sBICOKOH JHOIEKTPHYeCKOH MpOHHWaeMOCTbIO, HallpHMep Mp 9KCTPaKUMH XuJIO- 
)HOB CIHpTaMH, Takoe OObACHeHHE ABHO HeMpPaBHJIbHO, 4TO CuleyeT H3 CpaB- 
{MTeJIbHO BbICOKOH 3JIEKTPOMPOBOAHOCTH OpraHHyeckoH cpa3pi (cm. Ta6u. 1). 


Ta6Omuna 1 


*CaCl,, /7 = = = = — — 120. 240 
OcTaB BORK. Pasbl { XHC], MOvIb/.1 — 2,6 3,9 Sha) Gao 6,6 12 his) 
OCTaB Opr. da3bl (MZ80aMHJIOB. CnupT) ; 

VHC, MOJIb/J 0,01 0,75 1,16 Daas aa} 3,9 3 ley 
JICKTPONPOBOAHOCTH x+10?, om~!-cm—! LOS 0,53 1,06 2,6 5,0 8, 0,6 0,8 
SASKOCTb, Ciya3 Sain) 3,0 BA) 6,3 6,6 6,4 TO 12,0 


Kak BugHo u3 Ta6u. 1, NoyuaembIlt HpH 9KCTpakwuHN pactBop HCI B cnupte 
[MeeT 3JIEKTPOMPOBOAHOCTb, THMMYHYIO AWA PaCTBOPOB 3JIEKTPOJIMTOB, T. e. 
[POUCXOLMT Auccouuauna HCl B oprannueckot case. BpisicHuM, Kak 9TO CKa- 
BIBACTCA Ha SKCTPAKIMOHHbIX paBHOBecHsAX. Mcrowb3yem 3aKOH pacmpeseseHuA 


Ag) Den, 4 Ga Oss (1) 


We dy, H Ao — aKTHBHOCTH 9KCTparupyemoro BeulecTBa B BOAHOKH M OpraHH- 
lecKOH (pa3ax, a ae pacnpefesenus. Jina cComAHOM KUCOTEI ay = 
= (H")o(Cl), 42, THe T., — CpeaHm KosppunweHT aKTHBHOCTH, CKOOKH 
3HAUaIOT MOJIAJIbHbIe KOHUWeHTpaluu. B opranuyeckou (base B OTCyTCTBHe 
ICCOUMAUMH Ao == (HCl)o7o; Mp HanM4nu AUCCOWMALHH Ao = (H"), (Cl Jo¥?.o° 
7CJIM SKCTpakILMA CONPOBO*AaercA rufpataivel m MOJIeKysaMH BOJbI H COJIb- 
aTanen 1 oneny amy pacrgoputeia S, TO MpH OTCcyTCTBHH AuCcoNMaNHH 


Pia ofS au,o, UpH HalMunH palit Qo = Ao /at,o- Toxcrannaa B 
paBHeune (1), o6o3Hayaa (HCl), =x, (HCl), =y uM 3ameydaa, 4TO B oTCyT- 
TBHe pBbicaMBatenel (H*), = (Cl me =2X;0(H jor=( Clie Ya BanIeM, samo 
[PH HaJIMUMH AMCCOMMAUNH B opraHHnyeckon case 


(H*), (CI")o = &(H"*), (CI") vinato/tao: y= Vexy,,01 0/725: (2) 


Ecsm fuccownalua B OpraHuyecKon (base OTCyTCTByeT, TO 


nom 


(HCN, = k(H), (CL), 172,5°allo (tr y =hx12,S"ahho/to (3) 


be 


ConocraBuM ypaBHeHve (2) c 9kcnepHMeHToM (7). KosddumaueHT akTHB- 
HOCTH ¥,, pacTBsopa HCl B ws0amMIoBOM clMpTe NO aHHbIM (4) pesKe 


yMeHbllaeTca B UWHTepBasie KOHeHTpauni or O yo 0,1 Monb/a, a mpH 
x>0,2 Momb/ a MenaeTca cna60, Tak YTO MOXKHO IpHHATb 7, = 0,05 = 


=const. Torma, ecmn rugpatauna orcytcTByet, m= 0, ypaBHeHue (2) mpez- 
CKa3bIBaeT JIMHeHHY!0 3aBNCHMOCTb Y OT XY,,, YTO, OHaKO, HE BMOJHE 


corsiacyetca c ombitom (puc. 1,2; ¥,, 4 Qn,o BSATHI U3 (*)). Econ ee 
yuecTb THApaTaluto, nosox*xuB m= 4 (no H3MeHeHHIO OObeMOB (has HaeHO 


m= 4, THTpoBaHvem no @umepy m= 
= 3,5), TO ypaBHeHve (2) xopolio mepe- 


No Coty 


a 
AaeT IJKCIHEPHMECHTaJIbHbIe MaHHbIe (puc. 

; pu = "0.0 X B MOJIAX Ha - 
ir); Hp To 05 M 0 Qancmp 
2 5 } 

“h.5 Fag 4 

0 o) 10 manofa 15 dj 

2 

0? 
6 
5 a 
4 4 
3 * 

8 A 

uw" 

5 

4 

3 

Zi 

bx. : a” 
4 10 20 10 a 3 4 5 6789 mms 

Lucy MO (e/a); LY, g (monefn) ——— 5 

Puc. 14. Pacnpenenenue comaHOH KHC- Puce. 2. SapncumocTb Koasd@vWHeHTOB pac- 
JOTblE Me@KAY BOROH WM H30aMHJIOBbIM npegeenua HCl (/, 2,3) u CaCle(4) oF 
CHMpTOM. /—3aBHcMMOCTb y OT x; 2— KOHUeHTpalHH H380aMHuOBOrO cnupta S 
3aBUCHMOCTh Y OT X{.,3 3— 3aBHCH- MmpH pasOapsieHun OeHso0M. 1 — xycq)= 
2 = 4,2 momnb/1; 2—2,6 monb/n; 8 — 
VSR ood aes eB 3 EG) 0,75 Modb/I. S = So— 2yy;¢] eube} 


S = So— 4¥¢,: So = MOnb/a1 


KHJlorpaMM Haliem k=2,5-104%*. Takum o6pa30M, 9KCTpakUMOHHbIe 
PaBHOBeCHA COMAHOH KUCIOTbI YOBJIETBOPHTeIbHO OObACHAIOTCA B mpes- 
MOOHKEHUM, YTO OHA AMCCOMMUPOBaHa B OpranuyecKoi chase Mu SKCTparupyeTc# 
COBMeCTHO c 4 MOieKysIaMH BOLI (m = 4). 

OjHako u ypaBHenue (3), OCHOBaHHOe Ha MpesMosomweHnu 06 SKCTpakUNH 
HeAMCCOUMMPOBaHHOK KUCJIOTbI, MOXKeT ObITh MpuBeseHO B MpHOmMsHTeMbHOe 
COOTBETCTBHe C 9KCI€PHMeHTaJIbHBIMH JaHHbIMH, eC MpeLMONOKUTb, 4TO 
Moviekyuibt HCl combpatupyiotca 2 moveKyslamu cnupta. HenocpercTBeHHas. 
MpOBepKa 3aBHCHMOCTH KosPPulMeHTAa pPaclipeseseHHA Ayo) OT KOHMeHTpallun 
CBOOOMHOTO cIIMpTa MeTOJOM pa3OaBuleHHA GeH300M (pvc. 2) moKa3aua, 
UTO IPH CHJIbHOM pa3sOaBseHHH LecTBUTebHO a~S? (quia CaCl, a~S*, n = 4). 
Takum 06pasoM, OCHOBHOe BOspaKeHve IIPOTHB STOO MeXaHU3Ma — BbICOKaAn 
3JIEKTPONPOBOLHOCTh Opranuyeckok asbi. OnHaKo pH OoubuWIux pas6aBseHHAx 
OHO OTIafaeT, TAK Kak x pe3kKO MagaeT c pasOaBNeHHem (pH Xycj = 150 r/a 


* Ory BeJIMYHHY CeLyeT COMOCTaBHTb C paccuHTaHHOH no HyJleBOoMy KkoadpulNentTy 
aKTHBHOCTH HOHOB Y, (4), IIpHBOAAUeMy HEBOJHEIH pacTBop K efHHOMy CcTaH,apTHOMy co- 


CTOAHHIO C BOJHBIM, TaK uTO Cs a, 0 ke=4 on Haiizem lgk=—3,6 BMeCTO 
—2 Ig Yo=— 6 no (*). Paganune cBa3aHo, BepOATHO, Cc skcTpakuvelt HCl copmectHo ¢ 
BONO H yMeHbueHHemM AG... (ypaBHeHne (6)). 
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| cofepxanuu cnupta 100; 70; 40 u 30% nonyuaem coorsercTBeHHO x-102= 
=1,34; 0,27; 0,016; 0,008 om-?-cm-1). Takum o6pa3om, mp yocratouHom pa3- 
ABNCHHH CIMPTa OeH30JIOM (quSvIeKTpHYecKaA MpOHHIaemocTs ~2) pnameK- 
puyeckad MpOHHMIaemocTh Maaer uw SKCTParMpyeTca HequccolMupoBaHnadr 
HCAOTA. QTOT M€XaHH3M BOSMO%KeH H MIP SKCTPAKUMU GHCTHIM cHMpTom (ecu 
py6o ollenuTb gomo HCl, skcrparupoBanHoli B Bue HeJ[MCCOIMHpOBaHHbIxX 


fouleKYJ1, SKCTPanonAluet KosPhurwexTOB pacpexemenuA pu Gombutux pa3- 
JABJICHUAX K BBICOKHM KOH- 


[eHTpalluAM CMupTa, Halijem, ef 
TO 93Ta OMA COCTAaBJAeT 
~Gsxerpan/@ (~20—25%), Ho B 
/paBHeHuu (2) OHa aBTOMAaTH- 
leCKH YUHTbIBaeTCA -Koacppu- 
[MCHTaMH AKTHBHOCTH Y+ 0). 
PacnpefeeHve XJIOpHcTbIx 
(aJIbILMA, KOOabTa H HUKeJIA 
‘aK2Ke MOMKHO HHTeplpeTupo- 
3ATb B MPe€NMOJORKeHHH O uC- 
OUWallHH B OpraHHyeckol a- 


ee, T. e. Momaraa {Met + " if a it i 
# 2Cl-}, = (Me* + 2Cl-},. oat, 2a6 (Manel)? egy | 1Gha) —e 
Puc. 3. Pacnpenenenue CaCl. mexazy Bozom u cnup- 
(Me?*), (Cl-)2 Nia = tamu. IlyHKTHp —3aBHCHMOCTb y oT xX, CHOWHBIe 


awoke JMHAM — 3aBHCHMOCTb Y OT X ; 1-—us0amuno- 
-=k,,. (Me?*), (Cl-)2¥3_. (4) : # Vex? 
Me BoB BbIM cinupT, 2 — OyTHIOBLIH CnupT 


Ecam pactipefeisetca JIMlIb OHA COJIb C KOHWEHTPallvel B BORHOM chase + 
{ B opranuyeckon y, To (Me**), = (Cl-), =y, u 


y ao Rie XY +2/Y £03 a= y/Xx = Po. (5) 


Ilpopepka ypaBHenna (5) a XMOpucTorO KaJbiMA MO WaHHbM (?) MoKa- 
3aHa Ha puc. 3. Kak BugqHO M3 pHc. 3, HMeeT MECTO 3HAUHTeJbHOe OTKJOHEHHE 
T ypaBHeHua (5); BO3MOXKHO, B ypaBHeHHe CulelyeT BBECTH CHMKAIOWLMH MHO- 
KUTeJIb, YIMTHIBAOMLAH rugpaTalluto (WocTaTOUHO MpHHATb m = 6). Ha puc. 3 
{aHeCeHbI Tak Ke JaHHble 10 sKcTpakuuHn CaCl, 6yTusoBbIM cnupToM. Kak BUHO 
{3 CONOCTaBJICEHHA KPHBbIX, OYTHJIOBbIN CIMPT, HMeIOWMH Oovbiee OTHOMeHHe 
“ucopoya K yrulepoay u Oosee BEICOKYIO JM9eKTPHYeCKY!O MpOHHaeMocTh, 
IBJIAeTCA Oosee SPPeKTHBHLIM SKCTPareHTOM. ITO BbITeKaeT H3 TeOpeTHYeCKOrO 
/PABHEHUA JIA KOHCTAHTbI PaBHOBeCHA IJICKTPOJINT — 3JIeKTPOJMT, KOTOPOe 
{OKHO BbIBECTH, HCHOb3yYA pacueT 2HeEpruu rugzpatatun no (%) *. 


RT ink = — AGrusp 0,5 e?N (1 / Duo — 1 / Denupr) 2) 22/72 + AGconps, (6) 


te D — udeKTpusecKad MpOHMaeMoctThb; 2; H 7; —3apAy MU payMyc coubBa- 
‘MpOBaHHEIX MoHOB. Jina aByx cnupToB InReyr/ Ravn ~(1 / Daw — 1 / Deoyr)> 9 
t Raw <Royr- IIpH mepexome Kk BbICLIMM CNMPpTaM MHIIeKTpHyecKad TIpo- 
[HI[ACMOCTb H, CJIEMOBATeIbHO, Ao, CHHKAIOTCA, T. €. QIKCTPAKIHOHHbIe 
BOHCTBA yXYIlaloTca. 

IIpopepum Tenepb ypapHeHne (5) B calyuae KOOanbTa WH HuKewIA. Ilo Man- 
ibm (°) (akcTpakunA CoCl, u NiCl, kampusopbim cnupTom) Ig aco,ni = ax — b, 
we a = 0,088, 6=5,8; x —B BecoBbIx mpoueHtax. MoxHO moKa3aTb, 4TO 
lia CoCl, u NiCl, mpu BpicokuX KOHUeHTpalHAX MorapudM Kospduluewta 
IKTHBHOCTH JIMHe€HHO 3aBHCHT OT KOHILCHTpallHu Igy =a4,x—b,, HW UB (5) 


1 
tenyet Iga =ayx—b,+1gk"/7, TO KayecTBeHHO corsacyeTca Cc JaH- 


Gi — cBoOoqHand  SHepruxv OOpa3s0BaHHA COMbBaTHOH O6ono0"uKH (AG 


= zeN Won We 1,.0H,0) od ee TAS conve ‘ 


COJIBB coven ao 
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q 
Huymu (°). Ognako KosIMYecTBeHHOe COBMaeHHe HeocTaTOUHoe (10 HaKJIOHY 
KpuBolt Ig yy ic), = [(%) HaHeHo a) = 0,04 Bmecro a, = 0,088). Bosmoxno, 
YTO BBHY HH3KOH JMaIeKTPHYeCKOM IIpOHHWaeMOCTH KalpHNOBOrO CiMpTa 
CoCl, quccoumupyer TombKO Ha CoCl* nu Cl", tax 4To a = y'72,,4- Torna 
Vie aeaicir ding uv Igo =(1,5a,x + 0,5]lg x) + ick 7, — 1.9 0... 
x > 20% unen B cKoOKax ~0,08x, T. e. a=0,08, uTO OnH3KO K pe3yib~ 
TataMm (8). a 
Tipu skcrpakinn w30aMHvoBEIM cnuptom HCl 8B mpucyTcTBHH Oo/bUIMx 
KommuectB CaCl, Opiio HaliqeHo (7), YTO Yyc, = Ax V xuci1. Mloxaxem, 470 
3TO BbITeKaeT H3 ypaBHeHua (2). Yutem, uto CaCl, sKcTparupyeTca 3Haun- 
TeJIbHO cyla6ee, vem HCl, H MOXKHO JONYCTHTb, YTO KOHMCHTPalluA XOP-HOHA 
B OpraHHyeckoli base onpesennetca TObKO 9kKcTpakuneH HCl, T. e. (H*). = 
=(Cl)o= Yq B BomHoh xe dbase (H*), = xnc, (Cl), = *uci + 2%cat 
TloyctaBiad 3HaYeHHA KOHICHTpallui HOHOB B (2), NowyyHM 


Yucy = V RV snc F QXcat . AAO | Y-.0) V xnci = VRBV xuci = ky V xxi, (7) 


MOCKOJIbKY Xcqa = const =5 Molb/IS>XHc H, CuleflopatesbHo, B~const. 
B cayyuae pacnpeyenenuaA xuopuctoro KoOasbTa B NpucytcTBuH CaCl, Hao 
COBMECTHO pellIMTb ypaBHeHHA pacnpesenenua (4) gua Co nu Ca; pasqenuB 
nepBoe Ha BTOpoe, MoJyYHuM 
oaren 21065 es ——RGa Rea = CONSE: (8) 
Kak yKa3aHo B Hale padoTe ("), Boyjcqg = 9 =const. Takum oOpasom, 
3TOT Pe3yJIbTAT BeCbMa MpocTo OOBACHAeTCA, MpHyYeM Reco = ORca (Reo > Rea 
BeEPOATHO, NOTOMY, YTO fco <fca). B cayuyae aKcTpakuHH CoCl, u3 BOo,HOH 
(pasbl, cowep»KkamjeHt HCl, HeoOxoquMo pelllaTb COBMeCTHO ypaBHeHHA (4) u (2). 
Jlena neppoe Ha KBafpaT BToporo, Halijem * 


Riici /RooYo = HCI [%ooY._ = ait.o = A=const. (9) 


IIpopepka NoKa3asia, 4TO pH xHc =0,16—7 Monb/a, X%co = 19— 
+50 r/n A=20+2= const. 

SHayHTebHOe BOspacTaHHe Kosd@dulvenTa pacnpexetenuaA KOOambTa vu 
Koappulwenta pasyeseniaA Booynj MPH OMHOBpeMeHHOM BBexeHHU HCl u CaCl, (7) 
MO2KHO OObACHHTb TlepeXOAOM K 9KCTpaKUMM aHHOHHOrO KOMMuleKca CoCl?— , 
OTBETCTBEHHOFO 3a OKpallMBaHve pacTBopa B CHHH WBeT. B 3akmo4ueHne 
OTMeTHM, YTO PaCCMOTPeHHBIM Kacc paBHOBecHHt OrpaHHYeH PacTBOpPHTesAMH 
C BBICOKOH AM3JIeKTpHYecKOH mpoHHiaemoctThio. IIpH Hu8KUX HIIeKTpHYeCcKHX 
MpOHHlaemMocTAX JMCCOWMaUHA B OpraHwyecKoH (base HeBOSMO%KHA, TAK Kak 
Rreee= D>". 

AxTopbl BblpaxkatoT OarogapHoctb A. Il. Unowesy u T. A. Cnenan 3a u3- 
M€PpeHHA SJIEKTPONPOBOAHOCTH HM 3aBHCHMOCTH paciipeseseHudA OT KOHWeHTpa-~ 
HM cimupTa. 


HopwipcKult ropHometasJlypruyeckuli KOMOHHAaT Tloctynusto 
uM. A. J]. Sapensruna 27 III 1959 
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XHMHYECKAA TEXHOJIOL HA 


A. ®. BEJIAEB u C. ®. MA3HEB 


3ABHCHMOCTb CKOPOCTH TOPEHHA JbIMHOrO MOPOXA 
. OT JABJIEHHSA 


(II pedcmaeazeHo axademuxom H. H. Cemenobeim 12 XI 1959) 


GaBUCHMOCTb CKOPOCTH TOpeHHA OT aBJIeHHA MOPOXOB HM B.B. MpHHATO 

IuchipaTb (') dopmyvion 
u=A-+ bp’, 

je u(cm/cekK) — JIMHeliHad CKOpOCTb ropeHHA (CKOpocTb pacipocrpaHenus 
MaMeHH); P (ata) — aOcoJWoTHOe JaBsIeHHe, IIpH KOTOPOM ropHT MOpox; v, 

— KOHCTaHTHI (11d WaHHoro nopoxa). J[1A 6obIWIMHCTBa MOPOXOB UH B. B. 
jayeHHe V 3ak0UeHO B Mpesemax 0,5--1,0. Jia qbImHoro mopoxa o6pmHO 
sKOMEHYyIOT 3HayeHHA 0,20---0,30, uTO TpyHO OObACHHTb 43 OOMLMX Teope- 
1y¥eCKUX cooOpaxkeuul (1,?). J[bIMHbIH MOpOx ABJIAeTCH MeXaHHyecKOH CMeCbIO; 
‘0 OOBINHLIH BecoBol cocTaB: 15% zpeBecHoro yrua, 75% KNOs;, 10% cepni (*). 

Mbt onpeqeuHusH 3aBHCHMOCTb CKOPOCTH TOPeHHA OT WaBJIeEHUA JIA Ceny10- 
uX cmecel: 

1. 15% mpesecnoro yrua; 85% KNOg; (mopox 6e3 ceppi). 

2. J{bIMHbIM MOpoX coOcTBeHHOTO H3roTOBJIeHHA (OObIYHOrO cocTaBa). 

3. J]bimubit MopoX 3aBOJIcKOrO U3roTOBJIeHHA. 

Bce cmecu MpeccoBasim B Bue WHIMHApHKoB (d = 4 MM; B KOHTPOJIbHbIX 
iitax d = 3mmMud = 6 MM) pu HCTHHHOM JaBueHHH Npeccopanna 4000 artn., 
ro oGecneguBasiIo muoTHocTb 1,75 r/cm?. 

OnpiTbl TpOBOANJINCb B IWHPOKOM JManas0He H3MeHeHHA aBJeHHu oT 0,1 
) 125 ara. uauuypuku coKurau B 3aMKHyTOH OomGe (*) (1pu aBeHHAX HWKE 
aTa — flog, Koo0KoIom). Ilepex npoBemeHuem onbita 6omMO6y HanouJHAIH a30- 
IM JO HYKHOFO aBJIeEHHA; H3MeHeHHe JaBJICHHA MIpH TOpeHHH OplvioO Hecyule- 
BeEHHBIM. DakTHYeCKH MbI paOoTaJIM Cc ycCTpOHCTBOM, OObIMHO Ha3bIBaeMbIM 
MOO NOCTOAHHOrO JaBeHHA. CKOpOocTb ropeHuA (CKOpOcTb paclpocTpaHeHHua 
laMeHu) OMpexemAmM onTHyeckuM MeTojom (',°) (poTropeructp), a TakxKe Mpo- 
elilIMM 3JIEKTPHYCCKHM YCTPOHCTBOM TIO 3aMbIKaHHIO IlJlaMeHeM HCKPOBbIX 
JOMEXKYTKOB, uKcHpyemomy ocuHorpadom. Ha Ookosyio NoBepXHOcTb 
{JIMHJIPHKOB HaHOCHJICA TOHKHM CJIOM NMOKpbITHA, NpeOXpanstollero OT pac- 
JOCTPaHeHHA TWaMeHH MO MOBepXHOCTH. 

Tlepelizem kK pesyabTatTam onbiTos. IloquepKHem c camoro Hau¥aJla, YTO pH 
~5 ata XapakTep KpHBol u(p) nopoxa MenseTcs. PaccmoTpum NosTomy cHa- 
la 3ABHCHMOCTb B HHTepBasie p oT 5 Jo 125 ata, T. e. MPH CPpaBHUTeJIbHO 
WJIbIUHX JlaBJICHHAX, a 3aTeM TIpH p<O ata. 

[Ipu o6paOorke 9KCMepHMeHTaIbHBIX Pe3ybTaTOB Mpu p>5 ata ycTaHos- 
HbI CJIEYIOULHe 3aBHCHMOCTH. 

1. Cmecb yraa u ceuIMTpbl Ges cepbl 


u = 0,195 p>. (1) 
2. Jibimubit nmopox coOcTBeHHOrO M3roTOBJIeHHA 
u=0,9+ 0,19 p>. (2) 
3. JIpiMHpI Nopox 3aBOCKOrO H3POTOBJIeHHA 
we 1;5 +-:0,2. p%4?. (3) 


Van 


Sapucumocrtu (1), (2) u (3) HaHeceHbI Ha puc. | (cnOWIHbIe IMHHH); TOUKH— 
3KCHEPHMeHTaJIbHble pe3yJIbTaTbl. Karat SKCINepHMeHTaJIbHad TOUKAa — JTC 
cpequee u3 2, 3 u Gombllero UuCa H3MepeHHH. OKCMepHMeHTaJIbHbIe TOUKH OC: 
TaTOUHO XOPOWIO O*KaTCA Ha KPUHBbIe, COOTBETCTBYIOW[He MPHHATbIM HaMr 
3ABHCHMOCTAM, OCOOeHHO JIA Mopoxa 3, AAA KOTOPorO H3MepeHHA OBI MPO 
BeEJeHbI C HCIOJIb3OBaHHeM JJIeEKTpHyecKoro MeTOa perucTpalluu. CyazA Mo Jan 
HbIM Bpewia (*), 3aBHCHMOCTb QJIA STOTO MOpoXa MOX*eT ObITh HCMOb30BaHA F 


cm/cex 3 
ws 
J 
/ 
é 
3 
if 
iy 40) 80 120 ame 0 
he : 1 Zi) 2h” TE erate 
Puc. 1. SapucumMocTb cKopoctTu ro- Puc. 2. SaBHCHMOCTb cCKOpocTH ropeHHA 
peHHA CMeceH OT JaBJICHHA B HH- cMecel OT JaBJIEHHA B HHTepBane O—7 ata 
TepBasle 0—125 ara 
gipH OoubuwiMx JaBlenuax. Tak, mpH p = 1500 ata dopmywa (3) qaeT u = 


= 7,3 cm/ceK, 10 JaHHbiImM Brena u = 8 cm/cek; pH p = 2500 ata dopmyxn 
{3) naet u = 10 cm/cek, no gaHHbimM Brena u = 10,8 cm/cex. 

V3 pesybTaToB, MOJIyYeHHbIX pw p<O aTa, MbI MpHBeweM aHHble JMU 
quia cMecu | u nopoxa 3 (oTMeTuM, YTO AIA MOpoOxoB 2 uv 3 3aBNCUMOCTH O.1H3KH) 
O6paOoTKa IKCNEPHMeHTaJIbHbIX Pe3yJIbTaTOB MOKa3aa, YTO MpH p<5 af« 
yin cmMecu | BbIMOHAeTCA MpexKHAA 3aBucuMocTd (1); aA cmecu %e 3 cnpa 
‘BeIMBa UHaA dbopmyua 


=z, 08 “pee, (3a 


Ha puc. 2 naHecenbl KpuBple (1) u (3a), a TakxKe KpHBasx (3) (NyHKTHpOM 
({ 9KCIe€PHMeHTaJIbHbIe TOUKH. 

OueBuqHO, 4TO IpH p~5 aTa KPpHBad 3aBHCHMOCTH CKOpOCcTH ropeHuA O 
aBJIeHHA WIA Mopoxa 3 (TaK %Ke KaK H AIA Nopoxa 2) mpeTepMeBaetT 13.10) 
(mepexoq oT KpuBoH 3a kK KpuBoH 3). 

Murepecho oTMeTHTb, 4TO pH p<0,0 aTa 3aBHCHMOCTb CKOpOocTH ropeHH 
OT aBJICHHA ABJIACTCA JIMHEMHOM, YTO MOXKeT ObITh KaK Pe3y/JIbTATOM XapakTep 
KHHETHKH, TaK H pe3yJIbTAaTOM CHCTeMaTHYeCKOH OLIMOKH. 

Tlopox 3 oTmuuaetca oT cmecu | HamHuueMm cepbl U OosuIee HHTCHCHBHBIM He 
M@JIbUeHHeM MH CMelleHHeM KOMMOHeHT. Hasmune cepbl BaxkHee: nNopox 2 roT¢ 
BUJICA TEMM 2Ke IpHeMaMH, YTO HU CMecb |, OMHAKO MO CBOHM CBOHMCTBaM, BCE] 
CTBHe HaJMUMA Cepbl, Obl] SHAYHTeEbHO OM%Ke K Nopoxy 3, vem K cmecu |. 

OrmeTuM, 4TO y BCeX H3YYCHHbIX HaMH cMecel BO BCeX JMama3s0Hax aBule 
HHH V MpaKTH4ecKH OHHAKOBO UM paBHo ~0,5. 

IIpu p<5 ata kospunuent b B 3aBucuMOcTH UW OT P A Mopoxa c cepolt 
HeCKOJIbKO pas OovIble, YemM Jia cmecu | 6e3 cepbl. ITO cooTBeTCTByeT TOM! 
TO NpH p<O ata CKOpOCcTb ropeHHA AbIMHOrO MOpOXxa C CepOlt B HECKOVIBKO pz 
BbILMe CKOPOCTH TOpeHuA cMecH 6e3 Cepbl; OYEBHAHO, HasIMUHe Cepbl NPHBOL! 
K JOMOJHUTEIbHOH ObICTpOH peakIHH, CyMlecTBeHHO yBeJIMUMBaIollel CKOpoc’ 
ropenua. IIpu qaBienuu p>5 ara KapTHHa HeCKOJbKO MeHSAeTCA: pH MOBILE 
HHH WaBJIeHHA CKOPOCTb TOpeHuA ALIMHOFO Mopoxa Cc cepok BOspacTaeT MO TON 
»Ke 3aKOHY, YTO HW CMeCH 6e3 CepbI, a HaIM4Me CePbI CKa3bIBaeTCA B TOM, 47 
KOPOCTb TOPeHHA Mopoxa c cepoH Goubie cKOpocTH ropeHuA Mopoxa 6 
Cepbl Ha MOCTOAHHOe Caraemoe. MoxKHO TpegqNOIOKUTb, YTO MO OCTHKeHE 
JaBslenHA 5S ava JlaibHelitiee yckopeHne mpowecca, CBA3aHHOe c HamHuHe 
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BI, OTCYTCTByeT, HO y2Ke JOCTHIHyTOe MOBBIIMeHHe CKOPOCTH coxpaHaerca, 

OTPpaxkaeTcCA NOABJIGHHEM B 3aABHCHMOCTH UW OT P NOCTOAHHOPO cularaemoro A. 

Tenlepb MbI MOxKeM (PPOpMaJIbHO OODACHHUTh IIPHYUHY YPpesMepHO HUBSKOrO 3Haye- 
AV, PEKOMEHyeMOro JIA AbIMHOrO Nopoxa. EcdiM MbITaTbCA OMMCAaTb 3ABUCHMOCTb 
OpocTH TOpeHHA OT TaBJIeHHA e(MHOH PopMysIOH Bua u = b,p BO BCeM Jua- 
30He 3HaYeHHM P, TO AIA Takoro rpyOoro npuOAMKeHuA MpUXOAUTCA B3ATS 
J10e 3HayeHHe V,, papHoe 0,3—0,2. Kak MbI NoKasasu, culeqyer Jin OOnacTu 
<5 ata M o6lacTH p>5 ata OpaTb pasM4HbIe 3aBHCHMOCTH, 4 OOpaOorkKa Novly- 
HHbIX HaMH SKCI€PHMeHTAJIbHbIX Pe3yJIbTATOB JaeT BO BCe€M MHTepBase aB- 
HHH MpakTuyecku v = 0,5. 

K. K. Axngpees (*) ormerua 2a OukdopyoBa WHypa Mepenom ua KpuBol 
p) TIpH WaBenuu 2—4 ata; no K. K. Anyzpees He uMeu JaHHbIX O MoBeqeHHU 
poxa 6e3 Cepbl, NpOaHaH3HpoOBaJ NOJyYeHHbIe Pe3YJIbTAaTbI HeEOCTaTOUHO u 
a K BbIBOLY, UYTO 3HadeHHe V IIPH OOMbIUMX TaBJIEHHAX YMeHbIlaeTcA JO 
) 

McceqoBanHblii HaMH JbIMHBI MOpoX B HaCTOAIee BpeMA NpuMeHseTCA 
alive OrpaHvyeHHoO. OjHako B TeXHHKe, CYA NO JIMTepaTyPHBIM JaHHbIM, 
e IIMpe HadHHalOT MPHMeHATb CMeceBbie MOpoXa Ha Oa3e NMepXso0paToB, am- 
auHOH CeJIMTPbI HT. J. OTH Nopoxa, CyWlecTBeHHO OTIMYAACb MO CBOCTBaM 
JIMHOTO MOpoXa, OAHAKO, TakxKe MpelcTaBAoT cO6OoOM MexXaHuyecKue cmecH 
UCJIMTeIA UW roprouelt cBx3Ku. BoO3MOKHO, TO WIA HEKOTOPHIX H3 TaKHX CMe- 
i CKOPOCTb TOpeHHA BO3pacTaeT MPONopiHoHaTbHO p®°, Tak xe KaK 9TO ycTa- 
BJI€HO Jia cmMecH 1 6e3 ceppi. 

Ecsm pv MombitKe OMWCaTb 3aBMCHMOCTb CKOPOCTH FOPeHHA CMeCeBbIX T10- 
XOB OT aBJIeHHA CPopMysIOH uw = bp’ OyfeT NoyyeHO Mawloe 3HayeHHe V<0,9, 
clleyeT BHUMATeJIbHO MIpOCJIeUTb 3a XOJOM KPMBOH: He HCKJIOUeHO H3Me-~ 
Hue XapaKkTepa 3aBHMCHMOCTH, HaJHUHe NepesioMa, TaK %Ke Kak 9TO HaOMOMa- 
‘A Y [bIMHOrO Nopoxa. Hakouell, ecm OymeT MosyyeHO 3HayeHHe V = 0,6— 
) — mpomexyTouHoe Mexkyy 0,5 u 1,0, TO He HCKJNOUeHO, ITO B JeHCTBUTeJb- 
CTH TIPH HEKOTOPOM JlaBJIeHHH Tak?Ke MPOWCXOAHT H3MeHeHHe XapakTepa 
SMCMMOCTH u(p), HallpuMep, Mepexox OT NponopiwoHambuocTu p®’K sHHeH- 
4 3ABMCHMOCTH OT p UH HaoGopoT. Takux NepexoJOB AIA WbIMHOFO Nopoxa 
r, HO B OOULeM Culy4ae OHH TAK%KE MOFyT HaOMOAaTbCA H JECHCTBUTEJIbHO O0- 
DYKEHbI [IH HEKOTOPBIX CHCTeM. 

Bo BCAKOM cCuJly¥ae, Mp ucceqOBAaHHH 3aBHCHMOCTH CKOPOCTH ropeHua 
WHbIX CMeCeBLIX MOPOXOB OT JaBJICEHHA HYKHO YUHTHIBATb Pe3yJIbTATHI OMNbI- 
3 C JIKIMHLIM TOPOXOM, KOTOPbIe MOKA3bIBaOT, YTO XapakTep u(p) C H3MeHeE- 
2M JaBJIGHHA MOMKET CYULECTBEHHO H3MEHHTbCA HM 4TO [JIA HEKOTOPBIX CHCTeM 
IbITKa IIPHM€HHTb OHY H TY 2Ke€ 3aBHCHMOCTb B WMPOKOM HMHTepBavle JaBJe- 
{ TIPMHWUUNHaIbHO HelpaBHJIbHa. 


VWuctuTyT xuMuuecKOH @u3HKH Tlocrynuso 
Akazemun HaykK CCCP ; 12 XI 1959 
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XHMHYECKAS TEXHOJIOFHA 
T. H. FYKOBA, JI. A. KOSAPOBHILKHA u H. B. MAXAHJIOB : 


BJMAHWME PEOJIOTHYECKHX CBOHCTB MEYATHbIX KPACOK 
HA HX MOBEWEHUME B MPOWECCE NMEYATAHWA 


(II pedcmaeaeno axademuxom IT. A. Pe6undepom 2 XI 1959) 


Oco6eHHOcTH peOJIOrHdecKUX UCCJeOBaHHH NevaTHbIX KPpaCOK KaK BBICOKO: 
KOHICHTPHPOBaHHbIX CTPYKTYPHPOBaHHBIX CYCHeH3HH 3aKJOUaIOTCH B TOM 
YTO 3TH CHCTeMbI MHOFOOOpa3HbI MO peosOrHyecKHM CBOMCTBaM (OT BbICOKO: 
CTPYKTYPHPOBaHHBIX MacT JO BASKOTeEKYYHX 2KUKOCTeH); HM B Mpolecce neva 
TaHHA OHH MCMbITEIBAIOT peskue Mepenajbl HallpAXKeHNA W rpayMeHTOB CKOPOCTH. 

B nepsoli crayuu mpollecca, HaunHad C paciipeseJIeHvA KPpaCKH B KpacouHO! 
cucTeMe H HaHeCceHHA ee Ha MevaTHy!o (opMy H KOHYaA pasyeJeHHeM CJIOS 
KpacKH MexKLy dopMol u OymMaroli B MOMeHT NOJyyeHHA OTHeyaTKa, Kpacké 
MCHbITLIBAeT BbICOKHe CKOpocTu esopMaltuu, AocTuraroulue 10* cex~*. Bo Bro 
poli cTaquu, HayMHas CO Ciajla LaBJeHHsA H Havalla pasfeJeHHA TOHKOTO CIOS 
Mexy OTMeyaTKOM UM (OpMOH, B KpacKe NpOHCXOLUT pesKHH Cay, Hallps>KeHHI 
WM cKopocTu jedopmalun. B mpollecce 3akpelvieHHA KpPaCKM Ha OTTHCKe | 
BIUUTHIBAaHHA WJIM UCMapeHHA YaCTH CBAS3YIOWLero BeleCTBa MPOHCXOAUT MOBbI 
IleHHe KOHUeEHTpalluH NHrMeHTa B TOHKOM CJl0e€ KpaCKH Ha MOBepXHOCTH OTHMe 
yaTKa u OpicTpoe HapacTaHHe 2PeKTHBHOH BASKOCTH BIVIOTh JO OOpas0BaHus 
TBepnol muieHku. B npexkHuxX paOoTax MO peOJIOrMH NeyaTHbIX KpacoK CTPyK 
TYPHO-MeXaHHvecKkHe HX CBOHCTBA U3y4aHCb YTaBHbIM OOpa30M B OOacTI 
HepaspyWleHHOH WH He MpelesbHO pa3spylWieHHOH cTpykTypp (*~$). 

Ilonyuaemble MpH STOM XapakTepucTHKH 9PeKTHBHOM BASKOCTH Kpaco!} 
IIpH TIpOH3BOJIbHO BbIOPaHHbIX TpawHeHTaX CKOPOCTH He NMO3BOJIAJIM HaexkH 
CYIHTb 06 UX MOBeeHHH B KpacOuHOH CHCTeMe HM B COOCTBEHHO NevaTHOM IIpoO 
uecce. JA mpeqonpedesienua NoBeleHus KpaCKH B OTJ@JIbHBIX CTaNMAX Te 
YaTHOFO MpoOllecca JOJMKHbI ObITb H3YYeHbI ee PeOIOrMYeCKHe CBOKMCTBAa B WUpPO 
KOM HHTepBaJle rpaMeHTOB CKOPOCTH HM HallpA%KeHUM MyTeM CHATHA NOHO! 
peovlormyeckoH KpuBOu: HallpsxeHHe cuBura P—ckopocTb jedopmalnn =< 

Tommie peosoruyeckue KPHBbIe NOMyYeHbI HAMM BMepBble WIA cepun o€ 
Ppa3lloB NeuaTHbIX KpacOK IPH H3MepeHHH BASKOCTH Ha AByX MpHOopax: upy 
Oope Tula Beliepa — PeOunzepa c BepTuKaJIbHO-CMelaIoulelca MacTHHKOli 
MIJIOCKOM 3a30pe (’) H CeJIbCHHHOM POTAaILHOHHOM 9JlacToBucKosumMetpe HMM-20 
(8); B MepBom mpuOope nomyyenb yuacTKu KPHBBbIX é (P) MocTOAHHOM BASKOCT 
HepaspylWeHHoH cTpykTypbi (1) B ycuosuax P = const. Ha sropom mpu6op 
NOJyueHbl YYaCTKM KPHBbIX, COOTBETCTBYIOUMe Bcemy HaOopy sddheKTHBHBI 
BASKOCTeH HM MMHHMAJIbHOH BASKOCTH MpelebHO pa3pylWleHHOH CTpyKTYp! 


(naa) .B YCNOBUAX.€ = const) (?), 

JI CHATHA NMOHEIX PeOJOrMYeCKHUX KPUBEIX HM COMOCTaBJeHHA peosory 
YeCKHX CBOHCTB KpacOK C MOBeJeHHeEM HX B NeyaTHOM Mpollecce OblIM B3AT 
KPaCKH, OTJIMYHbIe MO CTeMeHH HM XapakTepy CTPyKTypHpoBaHUA, a TakxKe M 
KHHETHKe HapacTaHuA MpOuHOCTH CTPyKTYpHI. 

Ha puc. | u 2 npupeyenbi nomHbIe KpuBble Teyenua P(2) v 3aBucuMocTu 3¢ 
(PeKTHBHOM BASKOCTH OT HanpsxKeHHA Ig y(Ig P) na Tpex U3 NcceOBaHHBIX Kp 


cok. Ypaduxu (puc. | u 2) Bkmouaior KpuBEle 11a BYX IpOv3BO]CTBeHHE! 
Kpacok Ne 53 u 54 uw MogenbHol Kpackn Ne 4 *, 


* Kpacka Ne 53 cocrouT u3 NMrMeHTOB caxK 1 MIO 
BaHHBIX JIbHAHO-MaCJIAHBIX OsHp; Ne 54— us caxu, 
Ne 4 13 NHTMeHTa MWJIOpH Hc 
HomeHHH 1: 1. 


890 


PH, 3aTepTbIX Ha CMeCH NOIMMepHs 
JaKOBOH NOMUBETKH HW aKHAHOH ond) 
ma60 yIvIOTHEHHO! (lowIMMepu30BaHHO!) OUPbI B O6beEMHOM COC 


av MpeHebHOTO Pa3pyWleHus CTPyKTYPbI MepBbIX ABYX KpacOK uM Nosy- 
isl SHAYCHHH MOCTOAHHOH MHHMMAJIbHOH BASKOCTH yw HPHUWIOcb MpuMe- 
ib SHANHTeJIBHbIC TpayHeHTbl CKOpocTu, paBuble 1300 (ana Kpacku Ne 54) 
700 cex~* (qa Kpacku No 53). Pasnnuua mexyy 3THMM KpacKaMu 3aKs0- 
OTCA B TOM, YTO Kpacka Ne 54 oOnaqaeT MeHbIUMM 3HayeHHeM 1, H OoubUIMM 
MCHHEM Yun, JEM y Kpackn Ne 53. 
IpOcTb CTPyKTY pHpoBaHHA Mocwe}- 
[ BbIIWe (CTpyKTypa ee BoccTaHaB- %e"”” 
BAeTCA B TeYeCHHE OTIbITA). 
OTH rpapuku HarJaqHO WoKasbI- 
OT TakyKe 3HayeHHe BbIOOpa rpa- 
sHTa CKOPOCTH JIA OHO3SHAUHOH 
JAKTEPHCTHKH BA3KOCTH TeuwarT- 
X KpacOK H HeJOCTaTOUHOCTh Me- 
(a XapaKTepHCTHKH peoOrHyeCcKHX 
MCTB CTPYKTYPHPOBaHHbIX CHc- 
[ IIpH 3afaHHOM HalpsxKenuu 
MPOV3BOJIbHBIX TpalMeHTAaX CKO- 
TH, T. €. IPH Pa3sJIM4HOH cTeneHH 
sPYWeHHA CTPyKTyPpbI. 
IIpu uHampsoKeHuu, HalipuMep, 
0* quH/cm” Kpacku Ne 53 wu Ned4 
SI0T OJ[MHAKOBbIe TpaHeHTbI CKO- 
TH, paBuble 130 cex~+, 4 cooTBeT- 
€HHO paBHble 9PeKTHBHbIe BA3KO- 
| y= 536 mya3 *, 3HaduTeIbHO 
[IbIuve, UCM BASKOCTb MUHJOpPH. 
H Hanpamwenun 2,9-10° gun/cm?, a 
TBETCTBYIOLEM KPUHTHYeCKOMYy 100 200 JOD Guafem? 
WIHEHTY CKOPOCTH im WJIA KpackH 
54, paBHOMy, KaK ye yKa3bi- Puc. 1. TlomHple peomoruyeckue KpuBble Kpa- 
locb, 1300 cek~*,BA3KOCTB HECTPyYK- cox: / — mojedbHad Kpacka Ne 4; 2— xpac- 
MPOBaHHOM MUJIOPH He W3MeHsHeT- ka No 53; 3— xpacxa Ne 54. Cnaommple mu- 
OcTaBadnCcb paBHOH 133 nya3am, HHH — BocxoyAmiMe, MNYHKTHPHbIe — HHCXOA- 
utHe BETBH KPHBbIxX 
KOCTb CHJIbHO CTPYKTYPHpoOBaH- 
[| KpackuH Ne 53 pe3Ko Mayaer 
eNcTBHe NOYTH MpesesbHOrTO pa3pyWIeHHA CTPYKTypbl WH CTaHOBHTCA 
I3KOH K BASKOCTH MHJIOPH; Nun DJIA Kpacku Ne 53 = 144 nya3, a BASKOCTb 
icku Ne 54 craHoBuTca paBHol 212 nyas. 
Pa3HuHA B peOJOrHyeCKHX CBOHCTBaX KpaCOK, BbISBaHHble PaSHbIM Xapak- 
OM HX CTPYKTYPbl, ABHO CKa3bIBalOTCA Ha NOBEJeEHHH ITHX KpacOK B OTJeJIb- 
< cTauaAX MewaTHoro mpowecca. 
Ha6sroyan TopeyqeHve KpacoK B Mpolecce MocTylJieHHA HX U3 KpacodHOrO 
AKa B KPaCOUHY!IO CHCTeMY, Mbl YCTAHOBUJIM, YTO CHJIbHO CTPYKTYPHpOBaH- 
. KpaCKH C pe3KHM MepenagqoM 3HayeHHli MOCTOAHHEIX BASKOCTeli B y3KOM 
epBasie HallpxxKeHHH Mp ycuIOBHH ObICTporo BOCCTAHOBJIeEHUA CTPyKTYPbl 
BIBAIOT SHAUMTEJIbHbIC 3aTPyYAHEHUA B Mpollecce MHTAHMA Kpaco4“HOH cHC- 
bl H3-34 H€paBHOMepHOCTH MOcTYyIVIeHHA ee Ha MuTaloulMe BamuKH. Cpasy 
je- MepeMelMBaHuA KpaCKM B KpaCOUHOM ALIKE HM paspylieHHaA ee CTPyK- 
bl, 3aaHHOe KOJIMYeCTBO KPaCKH HOPMaJIbHO MlepeXOMMT Ha BpalllaroulMH- 
3 AULUKe MMTAaOWlNi Bak (qyKTOp). Ilpu 3HaguTeJIbHOM YNPOUHeEHHU CTPYyK- 
bl KPaCKH MOBOPOT AyKTOPa MpHBOAMT K pesKOMY Tepelafy cKoOpocTH je- 
Malu Ha rpaHulle MexKLy ee COAMH, HAaXOMAWMMMCA BOUM3H LYyKTO- 
A B OCTAJIbHOM Macce KpacKH. Bpicokve rpaMeHTbl CKOPOCTH B CJIOAX 
U3 JLYKTOpa BbISbIBaIOT B HUX PaspylleHwe CTPyKTYPbI KpacKu, OCTa/IbHaA 


* Cm. TouKHe JMHMH (pc. 1), MepeceKatollve ocH KOOpAMHa’. 
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2Ke Macca ee MCHbITbIBAeT TOJIbKO yIpyrve CABHrH, YTO IPHBOAMT K paspbiB 
mMexyy sTumu cuiosmu. Ilo Mepe pacxofoBaHHA CJIOX KpackH BOJIH3H JLyKTOp 
IlMTaHHe CHCTeMbI OCJaOeBaeT, OTMEUAT 
TY os KH CTaHOBATcCA cepbimu. Takoe mopezeé 
Hue OOHapyKuBaet KpackaTuna Ne 52 
epenal BASKOCTeH KOTOPOH  1o/No 
pasen 2,1-10° B nHTepBasle HallpAxKeE 
Hult 10®°— 2,4-10° gun/cm?. 
KouvuectBo TOM KpacKH, MOcTy 
llarolee Ha AYKTOPHbIM UWNIMHAP, 3¢ 
MeTHO yObiBaeT y2Ke uepes 30—4 
mun. Menee cTpyKTYpHpoBaHHan kpé 
cka Tuna Ne 54, qua BOCCTaHOBJIeHH 
CTPpyKTypbl KOTOpoH Mocyie ee paspy 
WeHun TpeOyeTcA Oovlbllie BpeMeHr 
oOecneunBaeT HOPMaJIbHOe NHTAHHe Kpé 
COuHOH CHCTeMbI B TeyeHve 2 4ac. HE 
MpepbiIBHoro meyaTaHHa. HopmaJbxo 
dTaHve O6echeuuBaloT KpackHi HeCTpyk 
TypuHpoBanuble (Tuna Ne 4) usm c KHZ 
Te ae De KOOOpa3HOH THKCOTpOMHOH CTpykKTypo 
gees IPH BeCbMa Me€JJICEHHOM BOCCTAHOBJIE 


HHM ee Mocuie paspylleHus. 
Puc. 2. AsmeHeHue BASKOCTH OT HallpsxKe- 


Hua caBura: 1 —jMofetbHaa Kpacka Ne 4; B mpotecce PpacKaTa KpaCKH Mex 
2— Kpacka Ne 53; 3 — Kpackxa Ne 54 AY BaJIMKaMH KpaCO“UHOH CHCTeMBI IIpC 


UCXOQUT OJHOBpeMeHHO H BO3BpaTHC 

MOcTyMaTesIbHoe OCceBOe CMeLeHHe HX 

STO cMellleHHe BbISbIBaeT, NO HalIMM,NOfcueTaM, rpaWeHTbl CKOPOCTH B CJC 

KpacKH Nopsgka 10* cex-' uw NpHBOAHT 3apeqomMO K MpeeJIbHOMY pa3py 
IWeHHIO CTPYKTYPbI KpackKu. 

Bpicokve rpalHMeHTbI CKOpOcTH HU 
OobWaA BA3KOCTb KPaCKH MpHBO- 
AT K Camopa3orpeBy ee. Temnepa- 
Typa KpacKkH Ha ObICTPpOXOJHBIX Ma- 
WMHaX, HallpHMep, MOBbIWIaeTcH Ha 
20—30° B cpaBHeHHH c_ TeMiepa- 
TYpOH OKpy2Katollero BO3LyXa, Oe 
STOMY JeHCTBHTeJIbHad BA3KOCTb lipe- 
JebHO paspylWieHHOH cTpyKTypbl 
KpacKH B lleuvaTHOH MalllMHe OKa3bI- 
Bae€TCA MHOFO HH%Ke, eM pH oOpiu- 
HBIX JlaOOpaTOpHbIX H3MepeHVAX. 
TemlepaTypHad 3aBHCHMOCTb BsA3- 
KOCTH HaMH UCCJIeqOBaHa Ha OMBIT- 
HOM OOpaslle KpacKku JIA OpicTpo- 
XOJHBIX MallHH. 

Tlonupie peouloruyecKHe KpHBBIe 
Qh STOK KpacKH B Mpefemtax Tem- 
mepatyp 20—80° mpnseqentt Ha 
puce. 3. : 
Kak BYHO M3 pucyHKa, Hal- ae p? 0 75 Gun fem? 
Ooulee peskoe Nayenne MHHUMaJIbHOIi ph 
BASKOCTH Nwwy HAOMOLaeTcA pH u3- eet mC peollormueckue KpuBbIe IV 
MeHeHHH TeMMepatyppi ot 20 70 50°, reherrpaneiee Ge Agee NESE 2. 
T.€.B MHTepBavle paOounx TemMlepartyp, np 30°; 4— mpi 20° 
MMeIOWIMX MeCTO B NevaTHoli Maluue. 

YpesuyeHne Temnepatypsi Ha 30° (or 20 10 50°) npuBogur kK MayqeHuIO Nyy HOUT 


B IATb pas. U3mensetca TakxKe uv XapakTep peoJloruyecKux KpHBbIXx. C OBE 
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HHEM TeMIlepaTypbl pe3KO NajlaeT HallpsxKeHHe, IPH KOTOPOM jocTuraeTCA 
€JeJIbHOe paspyllienve cTpykTypbl (Gonee vem B 11 pas npn noppmennu ¢ 
20 no 80°). IIpu Oonee sBbicoKoi temmepatype ycKopsercs TIpolecc 
XykTypHpoBanua. Takum oOpasom, Wid XapaKTepvicTuKu peomoruyecKUx 
OUCTB KpaCKH H OMeHKH NOBeeHHA ee B pacKaTHOM cucTemMe HeoOxXo_MMO 
aTb He TOJIbKO CTeIeHb paspyleHHA ee CTPyKTYPbl, HO uM Temmepatypy 
acKH B Mpollecce packata. 

Tlepenoc kKpacku c mneyaTHoH dopmpl Ha Oymary, T. e. MoMeHT movly4e- 
i OTMeUaTKa—pellaiollanh cTaluA WewaTHoro mpollecca, uw B 93TOH cTa- 
M KpacKa UCIBITHIBaeT peskHii TMepenay HanpsaxKeHvli c npenembHbIM 
SPYIWIeHHeM CTPYKTYPbI B MOMe€HT Havasia KOHTaKTa KpacKu c Oymaroii. 
IIpu viccJleqoBaHun CBASH MexX[y BASKOCTDIO KpacKH, oOMpeleseHHoH mpu 
OUSBOJIbHO BbIOPaHHOM [paqveHTe CKOPOCTH, HM KOHCTaHTaMM ee. Mepenoca Cc 
pMbI Ha OyMary MHOrHM aBTOpaM He yJaBaJlOCcb yCTaHOBHTb onpeyeseHHOH 
sucuMocTH. HeompeyevieHHocTb pe3yJIbTaTOB, MO0-BHAMMOMY, OObACHAeTCH 
M, UTO BASKOCTb KpacOK, IPHMeHABIWUUXCA DIA UCCJIeLOBaHUA, B TOM 4nCJe 
KpacOK CTPYKTYPHPOBaHHbIX, oOlpeyessa- 
Cb IPH HEBbICOKHX rpasHeHTaxX cKOpocTH, 7e 
aUHTeJIbHO OOvlee HH3KHX, YeM Te, KOTO- 


1€ MMeIOT MeCTO IIpH MepeHoce KpackH Cc e 

pMBI Ha Oymary B Npolecce neyaTanua. ¥ 

KoncTaHTamu Mepenoca curyxKaT Ko3dhdu- G 

ieHT Nepenoca (K,), XapaktTepusyroulmiica Ne 

HOW€HHEM KOJIMYECTBA KpaCKH, Tlepe- a 

CeHHOH Ha oOTMeyaTOK, K MepBOHa- 

WIBHOMY  KOJIMYeCTBY ee Ha (opme, u 30 

eppuuueHT HacbiteHua (Ky), Xapak- 

PH3yIOWUlMlicAH  OTHOWeHHeM kKOJIMUeCTBA O00 200 G00 200 nyas 


JaCKU, Mepellemiero Ha OyMary NpH JaH- 
HM TONMHE ee Ha opme, K KOvINMUeCTBY 
JACKH, BOCIPHHATOMYy OyMaroH BTOUKe, cO- Puc. 4. Sapucumocts Kosdpuuuenta 
BeTCTBYIOMeH MaKCHMyMy lepeHoca. HEPeHOCa BTOUKE MaKCHMY Ma Gases 
B nallieli padote Obuia usyqena saBucus  °PP"AHeHTa NacummeHHaA on BuSko? 
Cb KOHCTAHT MepeHoca OT BASKOCTH Mpe- uni eosenne fo eye 
ss TY PH Kpacku-) J — Kk, (iw ee 

WIbHO Pa3pyleHHOM CTpPyKTypbl Kpacku. Fees 

AHHbIe HCCJIeOBaHuli MpHBeseHb Ha puc. 4. yt 
3 plc. 4 BHUAHO, TO C NOBbIeHHeM BA3KOCTH KpacoK KoOsPuuUMeHT Mepenoca 
ylaeT, T. €. UEM BAZUe KPaCKa, TEM MeHbIWaA AOA OT NepBOHAYAaIbHO B3ATOH 
JACK HepeHocuTcs Ha Oymary, Sombie octaeTcH Ha opme. KosdhuluenrT na- 
JN[EHHUA pacTeT C YBEJMYeHHEM BA3KOCTH, T. €. YM OOJbIle BASKOCTb, TeM 
eHbUle KpacKku TpeOyeTcaA Mpu 3aqaHHOH paOouel TOMMMHe ce Ha opMme AIA 
ACbIMNeHUA OyMaru. ITO, OveBUAHO, CObACHACTCA TEM, YTO BbICOKOBASKHE Kpa- 
‘H He 3allOJIHAIOT MaJible HEPOBHOCTH NoBepxXHocTH Oymaruv. Takum oOpasom, 
ITePBa] 3HAYCHHA NOCTOAHHBIX BASKOCTeli No H Yvun, HAMpsKeHHH, MpH 
STOPOM OHH MOCTHTAalOTCA, HW KHHETHKa YMPOYHEHHA PaspylWleHHOH CTPyKTypbl 
.ACKH SABJIAIOTCH OCHOBHBIMH XapaKTePHCTHKaMH JIA CyKeHA O 3aBHCH- 
OCTH M@XJly BA3KOCTbIO KpaCKH H ee NOBeMeHHeM B NeyaTHOM Mpoliecce. 

MockoscKuit Tlocrynino 
NOM papuueckuu WHCTHTYT 20 X 1959 
UWMTHPOBAHHASA JIATEPATYPA 


1M. Il. Bosaposuy, Tp. HMM Orusza, 5 (1937). 231. A.Kosapospuukuh, 
~f. Waant, Koa. axypx., 15, 6 (1953). * T. H. Manosa, Uccaenopanue Bauanua 
PYKTY PHPOBAHHA YEPHBIX HJIVOCTPanHOHHEIX KpacOK Ha HX NOBeLeHHe B Mpouecce NevaTaHus, 
54. 456. H. Dlaxxeaasnu, Konan. axypu., 18, 114 (1956); Kona., xypu., 18, 242 
956). ® A. Voet, Am. Ink. Maker, 34 (2), 73; 34 (4), 75 (1956). ®° A.A. Tpane3uu- 
os, 1. T, Ulanonaaxuua, Koa. oxypu., 19, 232 (1957) %7C. A. Betiuaep, 
. A. PeOuuzep, JAH, 49, 354 (1945); C. A. Belinep, 3ap. na6., 14, 4, 432 (1948). 
H. B. Muxaiiaos, Hoppe crpovtesbHbie Xa pakTepuCTHKH OXTYMOB MH WeMeHTOB MO CTpyK- 
/pHO-MexanuueckuM cBolctBaM, Jiucceptauns, 14955. * JI. A. AOAyparumMosBa, 
. A. PeGuugep, H. H. Cep6- Cep6una, Kea. xypn., 17, 184 (1955). 
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4 
XHMHYECKAA TEXHOJIOLH} 


A. C. MAKYJIMHCKHH u fr. H. KOKKEBHHKOB 


NOJIYYEHWE METAJIJIM4ECKOTO HATPHA HW KAJIAA 
BOCCTAHOBJIEHHEM COJbI W NOTAWA YPJIEPOJOM B BAKYYME 


(IIpedcmaereno axademuxom C. H. Boavkocurem 13 XI 1959) 


B nocuiequve roxibl Ha OCHOBE BbITOJHEHHEIX padoT B aOOpaTOPHOM HU ToWJy 
TIPOMBILIJIGHHOM MacllTaOax MOKa8aHa SKOHOMHYHOCTbh NOJyYeHHA B BaKyyM 
Na uw K soccTaHopseHueM HX XJOpHAOB KapOuyomM Kasbiusa (7) un deppocu 
Juituem (2). C pattie TOUKH 3peCHHA, MOXKHO AOCTHTHYTH JasIbHeHIero CHY2KEHHS 
ctroumoctu K u Na, ecm MomyyaTb WleOUHbIe MeTAaJIJIbI B8AMMOJeMCTBHEM Hi) 
CePHOKHCJIbIX H YPJICKHCJIbIX Covel C Ooslee JellIeBbIM BOCCTAHOBHTesIeM — yrule 
pojlom. 

TepmMomuHamuyecKkve pacueTbl peaKIMH BOCCTAHOBJICHHA COJbl MH ToTalil 
yrvlepOJOM ToKa3aviH, ITO PaBHOBeCHOe JaBJIeHHe MPOyKTOB peakIlMH OC 
TuraeT aTMOC(epHOrO Ip CpaBHUTeJbHO HH3KHX Temlepatypax 1000—1100° 
a Japnenusn B 1 mM pt. ctr.— pu 700° C. JIutepatypHble cBeyqeHua mo nosyye 
HHIO ULeJIOUHLIX MeTAaJIJIOB TaKHM CMOcOOOM OrpaHHYHBalOTCA TOJIbKO NaTeH 
tamu. IloucKopble OMbITHI, H3 KOTOPbIX BbITeKA€T BOSMOXKHOCTb BOCCTAHOBJIEHHS 
noTalia yrviepOJOM B MpucyTCTBHH OKMCH KaJIbllua Hu 6e3 Hee C BbICOKHMI 
BbIXOJaMH, BbITMOJIHeHLI B YpasIbCKOM HaY4HO-HCCJeOBaTeJIbCKOM XHMMYECKOD 
uuctutyte Muxysmuckum, Cemauckum uv Ycnenckol. OqHako onyOHKOBaHHBD 
SKCHEPHMEHTAJIbHbIX JAHHbIX C YKAa3aHHeEM BO3MOXKHOCTH MOJyYeHHA HaTPHs 
H ONTHMAJIbHbIX YCJIOBHH BOCCTAHOBJICHHA HX COeTMHEHIH WeJIOUHbIX MeTAJIVJIOI 
yruiepoyom He uMeeTcs. Bosee Toro, rocnofcTByeT MHeHHe, YTO pH BOCCTaHOB 
JIGHHH YIvIepOOM MeTaJIJIOB: KaJIMA, HATPpHH, MarHuA H Ap., BBuLY OOpaso0Ba 
HUA CMeCH HX NapOB M OKMCH yruiepoya HM CMeIeHHA PaBHOBeECHA IPH UX OX 
JaxKJ€HHH B KOHJeCHCAaTOPe, MeTAaJIJIbI B 3HAYHTebHOM CTeMeHH UI MOJHOCTbEK 
ocefqaioT B Bue OKuCOB (°). 

UroObl MpeloTepaTuTb B3avMOelicTBHe MpoyKTOB peaKUHH B Tra30BOb 
cpase, Ulpan u Kenganp (*) mpequowusu KOHJeHCupoBaTb HaTpui B pacnmaB 
JI@HHOH THApooKucH HaTpuxA umH cose, a Konnx, Max-@aiin u Kupx (°) — 
NOJIYYeHHbIe Wapbl HaTPHH KOHJC@HCHPOBaTb MHTCHCHBHBIM OXJaKJeHveM cia 
BOM CBHHIa, cofepxKauumM 5—15% uatpua npn 400°. Tlosqnee Jlelipyn 1 
Kuoxce (°) pekoMenfopasiu yaiaTb HaTpuli pH KONTAaKTHpOBaHUM ero Mapo! 
C X%KHIKUM OJOBOM. OuHaKO TIPHMeHeHHe yKa3aHHbIX BbIllle MpeqwoxKeHHi cBa 
3aHO C BBIMOJIHEHHeEM BeCbMa JOPOrocTosiwelH ONepallud — OTTOHKH MeTaJla Hi: 
civiaBa B Bakyyme. 

MbI PpelIMJIM H3YYHTb BO3MOXKHOCTh MU YCAOBHA BOCCTAHOBIeHHA KUCMOpOR 
cofepKalluxX COeMHeHHU HATPUA M KaJMA yruiepoqom 6e3 BHeECeHUA B KOHJeH 
CalMOHHOE MPOCTPpaHCTBO MOCTOPOHHUX MeTAaJJIOB, HCXOAA U3 TOTO, 4YTO cpoy 
CTBO IeJIOUHbIX MeTaJJIOB K yrapHOMYy Ta3y 3HaUHTebHO MeHbUle, ueM y Ue 
JIOYHOSEMEIbHBIX JJIeMeHTOB. J[IA paspaOoTKH TexHOJIoruH ocO60e 3HateHHe 
UMEIOT OMpelevIeHHA BIIMAHUA TeEMNepaTypbl HW OCTaTOUHOTO WaBeHUA, a TAakK 
XapakTepa WM pa3Mepa 4acTHIL yrviepowa Ha CTeleHb BOCCTAaHOBJIEHHA. 

OnbiTE! MpoBotwich B ma6opaTopHol requ, ycTpolicTBO KOTOpOH orn 
caHO paunee (’) lpn usyyenun mpolecca BoccTaHOBeHHA cyJibibata HaTpHA yr 
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pofom. JIA OMEITOB MCNOMb30BaI XUMMYECKH UMCTHIC YIIeKHCIbIe COU 
TPuA H Kalua, IpesBapHTebHO TpocyWieHHbIe mpu 500° wu mpocesHuble Yepes 
To 0,25 mm. B kayecTBe BOCCTaHOBHTeIA MIpuMeHAJICH MeTamlMypruyeckult 
KC, MpOXOZAMIMH ywepes CHTO c oTBepcTHAmMH AMameTpom 0,25 mm. [luxra 


CTABJIANACb COMTIaCHO PeakKHuAM 


NaeCOs + 2C = 2Na + 3CO, (1) 
KsCOs + 2C = 2K +. 3CO (2) 


i30bITKOM yruiepoza B 50%. Kap6ouar vu KoKc Mepeme- 
IBaJIHcb B TeyeHHe S MuH. BpnkeTupoBanve ue 
uMeHANOCb. Turesib H3rOTOBIAJICA M3 CTamM-3, a Mac- 
HKa (buJibTpa U3 OewoH wecTu. Hapecka UIHXTLI Cco- 
aBJIAIa OKOMO 50 r. 

Ilpu u3yyeHHH BJIMAHHA TeMMepaTypbl Ha Mpotlecc 
OTeKaHHA peaKUMH HarpeB UMXTbI Mpou3Bo,MJica 
HOBPe€Me€HHO C OTCOCOM Tra30B B cpefHem 3a 1,5 yaca. 
bITbI IPOBOAWNJIMCbh NO WocTuxKenuA Temuepatyp 800, 
0, 1000 1100°, mpu KoToppIx ocTaTouHoe JaBueHHe BO 
xX OMbITAaX paBHAOcb 2—3 mm. IIpu 3aqanHHbix TemMe- 
rypaX OMbITbI MposoumKaucb B TeyeHve 2 yac. Yze- 
qeHHe BLIXOJa HaTpUA HW KaIMA OCOOeHHO 3aMeTHO B 
Teppase 800—900°, uTo,No-BHaMMOMy, CBA3aHO c TWaB- 
quem cofbl mpu 850° unorata npu 800°. V3 puc. | 
.HO, UTO MAKCHMAJIbHBIM BbIXOJ KaJIMA COOTBeETCTBYeT 
mepatype 1000°. Ilonmxenue u3sBnevenua Kalua c 
3bILCHHeM TEMMepaTyPbl CBA3aHO C YBeHYeHHeM UC- 


Boixod memanng ———» 
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Pue. 1. Bouauue Temne- 
paTypbl Ha BbIXO] Me- 
TaJlJla Ip BOCCTaHOBJe- 
HHH COI TotTaiia yr- 
JIEPOOM: J — BbIxoy, 
Na, 2— sprxon K 


peHuaA oTaiia. HanOombitwi Byixoy HaTpua 93—94% meer mecTo mpu 
)0°. B o6nleM, 43 NOJIYYeHHEIX Ppe3yJIbTATOB BbITeKaeT, YTO BbIXO MeTaJua 
910 90% moxHO JocTurHyTb mpu 1000°. Bepostuo, c yBesmueHHem mpogos- 


MM 7 GT. 
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2 


600 600 1900 °C 


. 2. Uamenenue 2aBsieHud B 
reMe B Iipolecce HarpeBa- 
CMeCH KapOonatTa c yrvie- 
om: J — Ip BoccTaHOBJIe- 
comb; 2— pu Boccra- 
HOBJIGHHM MoTallia 


XKMTEJIbHOCTH Mpollecca MpH STOH TemilepatType 
MOXKHO MOBbICHTb H3BJIeYeHve HaTpus. 

IIpu narpeBe WuXTbI H 2BaKYHpOBaHHN OOpa- 
3YIOIHXCA Ta30B BaKYYMHbIM HacOcOM JlaBJleHue 
B CHCTeMe MeJWI€HHO TOBbIMaeTCA JIA OOJIbIUMH- 
CTBa OMbITOB IIpH JOCTHKeHHH TemMepatyp 600— 
700° (pue. 2). [Ip nocsexyroulem Moybeme Temme- 
paTyp BHauase MeJIeHHO, a 3aTeEM pe3KO YBeJIN- 
UMBaeTCA JaBleHHe uv pH 880—900° nocTuraer 
MaKCHMyMa, Tocile vero yMeHbulaetca. Momento! 
Hauala BbIeeHHA ra30B HM TMOJIyYeHHA MeTaJJIOB 
He copnagaror. IIpu warpepaHun wuxTst Zo 800°, 
Kak NloKa3aJId HaOJIOMeHUA, a3 BbIJeAeTCA, HO 
MeTaJula Ha KOHJeHcaTope HeT. Meta MosABAAeT- 
CA B 3A4MeTHBIX KOJMYeCTBaxX THUIb npn 900°. 

Vcxola u3 mpel_nomoxweHuA O TOM, YTO peak- 
IMM BOCCTaHOBJIeHHA pelilecTByeT mWpolecc WuC- 
COMMA yreKHCJIbIX covleH, Obila MpoBeyena ce- 
PHA OMbITOB Cc WebIO H3YYeHHA NMocseqHero mpo- 
mecca. PesysbTaTbl STHX OMbITOB MOryT Mpeycra- 
BUTb MHTepec HM C TOUKH 3peHHA paspaOoTKH MeTO- 
jla MOJYYEHUA OKHCJIOB WeJIOUHLIX MeTaJIOB. Kap- 
OOHaTbI KaJIMA WIM HaTpHA B KomMuecTBe 10 r 


elllasIMCb B WwaTHHOBY!O MpoOupky UM HarpeBaJHCb Mp OcTaTOUHOM JlaBule- 
1 0,5—1,0 mm go 800 usa 900°. B octaTKax, MouyuyeHHbIX MpH HarpeBe JO 
HX TeMMepatyp, cofepxanocb 40—45% oKucu — ocTalbHoe yruekucwaAd 
b. CKa3aHHoe MOTBepKaeT MpemiooRKenHne O TOM, YTO MeXaHH3M peak- 
|, TO Kpalinelt Mepe B Hadavle Mpollecca, BKWOUaeT Be CTANHM, U3 KOTOPbIX 
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a 
jlepBad — Auccolvallua KapOonaTa, a BTOpax — BOCCTAHOBJeHHe OKUCH IKK 
JIOUHOTO MeTaJIIa. 

Uccneqopanne BuIMAHMA OCTaTOUHOTO AaBJeHHA MpOBOAMOCh MPH ABy 
Temiepatypax 900 u 1100° pu BoccTaHOBJIeHHH COfbI MH MIpH 1000° mpu Bo 
cTaHoBeHuu nMoralia. HarpeBasiv WHXTy OMHOBPpeMeHHO C OTCOCOM Ta3OB. 5 
JOCTWKeHHM 3alaHHOl TeMMepaTypbl yCTaHaBJIMBaJIMCb PasJIMYHble aBJeHH 
(cm. puc. 3), KoTOpble OCTaBaJINCb Oe3 H3MCHEHHA B TeYeHHe 4aca. Ilpu usm 
HeHMU JlaBseHua oT 2 yo 20 mm mpu 900° BEIxoq HaTpHA yMeHblUlaeTCA OT é 
no 40%; xanusa mpu 1000° coorsercrBenHo — oT 92 yo 80%. OfHoBpemeHHO: 
MOBbIMeHHeEM JlaBJIGHHA yXyWlaeTcH Kayec’ 
BO MeTauia. OH CTaHOBHTCA S3ePHHCTbIM 
HeKOMIaKTHBIM. Toro Ke KayecTBa Nowyyael 
cA MeTaJuI C pocToM jJaBieHua up 1100". Bs 
xoy Hatpua mpu 1100° u ocraTouHOM jaBJe 
Hun 18—20 mm cocrapiset 75%, a mip 95- 
105 mm seero 10—15%. 

M3 comocTaBuieHHA pe3yJIbTaTOB OMBITO 
BULHO, YTO C POCTOM TeMMepaTypbI OMNycrTt 
MO yBeJIMYeHHe OCTAaTOUHOTO JaBuleHHA O¢€ 
Toro, 4YTOOL! MpOyKTbl peakWWH 3aMeTH 
B3aHMOJeHCTBOBaIM MeKTy coOok. Orciox 
BLITeKaeT IIpesMOowKeHve O TOM, 4TO Mp 
6oulee BbICOKHX TeMMepaTypaX OKaxKeTCA BOs 
MOXKHBIM H Mp aTMOcepHOM aBJIeHHU TKK 
CTHTHYTb TpHeMJeMbIxX BEIXo0B. TlonvxKeHE 
BbIXOa MpH MOBbIMeHHH LaBJIeHHA, OYeBH] 
HO, CBA3AHO C HHTeHCHduKalluel OOpaTHO 

05 1015 0e5 50 0mm pret peakWWW — OKYCICHYA UWleOUHBIX MeTaJJIC 

Aabnenue — $<» OKHCbIO yrsiepoa Ip yBeJIMYeHHH MVOTHOC 
Puc, 3. Batustume ocratownoro pas- 74. OCTAaTOUHEIX rasoB. Ilpu ocraTouHoM jie 
JI@HHA Ha BEIXO] Merasa mpu soc- JICHHH B CHcTeme 2—3 MM MeTaJJ Nosmyuae’ 
CTaHOBJICHHH COMbI H NoTalia yrie- CH CPABHHTeJIbHO YHCTHIM MH KOMMAKTHbIM. O} 
powoM. @ — Bbixox K Mpu BoccraHoB- oi 3 MpHMeceli, 3arpASHAIOUUX KOHJel 
menu norama, 0 —— pixox Na mpi Can apuaiOTCA MeJIKHe YaCTH BOCCTAHOBUT 
BOCCTAHOBJICHHH COJIbI M 
Ji, KOTOPble, MlO-BHHMOMY, YBJIeKaloTCA Ti 
pamv metavsia. IIpumMenenve fpyroli KOHCTpyKUMH KOHeHCaTOpa MO3BOUE 
yayulluTb KayecTBo MeTaJiia. M3 NoswyueHHbIX pe3yJIbTaTOB BHHO, YTO Ip 
OCYINeCTBJIEHHH Mpolecca BaKyyMTepMHYeCKOrTO BOCCTAHOBJIeHHH HaTpua 
KaJIMA MOXKHO IIPHM€HATb CpaBHHTe@JIbHO HeMOporMe Hacocbl H UYTO BI 
XO]. MeTaJlJia He H3MeHHTCA MPH MOBbIMeHHH OCTAaTOUHOrO aBJeHHuA J 
5—10 mm. 

Uisyyenve BJIMAHMA BYa BOCCTAHOBUTeIA HM erO pa3MepOB NMpOBOLHOL 
Ha lipuMepe BoccTaHoBseHuA copbl. IIpu STOM HMesOCb B BUY, YTO OKaKert 
BO3MOXKHbIM PACIPOCTPaHHTb MOJYYeHHbIe Pe3yJIbTaTbl OMbITOB H Ha BOCCT 
HOBJIeHve NoTalila. ONbITH MpoBoxHUcb mpu 1100°, ocrarouHoM JaBuieHun 2 v 
M Bbiqep%Kke | yac c pasmH4uHBIMH BoccTaHOBUTemAMH. IIpn npumMeHenuu TI 
KOBOrO HM He@TAHOFO KOKCa H ApeBecHOrO yrsiA BbIXOM cocTaBuneT 96%. H 
CKOJIbKO Oovlee HUSKOe H3BAeyeHHe HaTpuA (93%) ObINO pH UCHOb30BaHE 
MeTaJIJIyprHyecKkoro KOKCa C 30JIbHOcTbIO 12—15%, uTO MO2xKHO OObSACHH’ 
B3aMMOJeHCTBHEM COLI C 30/IOH KOKca. HegocTaTKOM MpuMeHeHuA MeTaJWIy 
THYeCKOrO KOKCa ABJIAeTCH ellle H TO OOCTOATELCTBO, UTO BOSPAaCTaeT KOJHY 
cTBO oOpasylolleroca ocTaTKa. OTpaOoTranHad WuxTa MpH BOCCTaHOBVIeHI 
COMBI Wake MeTaJJIyprHveCKHM KOKCOM PbIXJIad HM JIerKO BbIPpy2Kaslacb 1 
Turaa. Bec ocratka coctapisa 5—8% oT Beca WHXxTH. OTHOCHTebHBI Bi 
OcTaTKa — OTHOIWeHHe BeCa OCTaTKa K INMXTe — 3aBHCHT OT KauecTBa BO 
cTaHoBuTeA. Wem yuite BOCCTaHOBHTe/Ib, TEM MeHbIe ocTaTOK. Hanpumep, 
OAHOM H3 OMBITOB B3ATO 15,26 r cog H 3,7 r MeKoBoro KoKca (No pacueTy TP 
Oyetca 3,46 r). Ilocne onbira Bec octaTKa cocTaBlaa 0,2 r, KOTOpBI cocTos 
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3 yruiepofa. Ilonyyenuble Lanuble yKa3biBaloT Ha TO, YTO OpraHu3allusa Hempe- 
BIBHOrO Mpollecca MPH COOTBETCTBYIOUIeH NO3HPOBKe HCXOHbIX MaTepHavlOB. 
OleruaeTCA B CuIYYae MPHMeHEHHA MaJIOSOJIbHBIX BOCCTAHOBHTEeWelt. 

TlockouIbKy BOCCTaHOBHTebHbIT Mpollecc mpoTeKaer pH TemmepaTypax 
piitle 850°, Korjla cola HaXOAUTCA B pacivlaBJIeHHOM COCTOAHHM. KpyMHOCTb 
aCTHIL 3arpyKaemMOli COJbI He BJIMAeT Ha CTeNeHb NpoTeKaHuA peakunu. Jas 
POBePKH BJIMAHHA KPYIHOCTH BOCCTAHOBUTeA ObIJIH MOCTABJICHI OMbITHI IPH 
100° u Bpinep2kKe B | yac c MeTaJJIyprMyecKUM KOKCOM KpylHOcTbIO or 1—2 MM 
0 11 mm. Brio ycTaHoBJeHO, YTO BHIXOA MeTaJJIa IPH STOM CocTaBAAeT Bcero 
0%, a pH IpHMeHeHHM KOKca KpynHocTh1O 0,25 mm —93 %. OnHako 3ameyeHo, 
TO TIPHM€HeHHe CJIMINKOM MaJIbIX (ppaKIMH KOKCa IIpHBOAUT K 3arpASHeEHHIO: 
oHJeHcaTa. KovmuecTBeHHy!O OMeHKY 9TOFO BUMAHUA cue_yer MponsBecTH 
MbITaMH B YKPyIIHeHHOM’ MacllTaOe. YcTaHOBJIeHO ellie, ITO TepemelliMBaHHe 
IMXTbI B YCJIOBHAX NaOOPATOPHBIX OMBITOB, Pe HABeECKH HeOOJIblUve, He UrpaeT 
yIECTBEHHOH pOJIM MpH 3sarpy3ke COLL Ha COM KOKCa H, HaOOOpOT, BbIXOL 
aTPpHA OCTaeTCA TakHM Ke, Kak Mi B CJlyyae NepeMeWIMBaHUA WMXTHI AO 3arpy3- 
M ee B Meyb. 

Takum 06pa30M, BbINOJIHEHHbIMH ONbITaMM MOKa3aHa BO3MOXKHOCTb H OMpe- 
eJICHbl YCJIOBHA MOJIYYeCHHA KaJIMA HM HATPHs BOCCTAHOBJIEHHEM B BaKyyMe HX 
PIEKMCJIbIX COJIeH yrulepo20oM Oe3 IpHMeHeHHA TipefiaraeMbIX B NaTeHTHOH 
uTepatype cnocoOoB, OCHOBaHHBIX Ha MOTJIOWeHHH NWapOB WeJIOUHbIX MeTAaJIJIOB. 

MocJleqy1ouleH WX OTTOHKOH. 


VMucTutTyT MetaJuyprun 
Ypambcekoro dusmHata Akayemuu uayK CCCP Ilocrynusio- 
12 XI 1959 
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U.en-Koppecnonyent AH CCCP M. H. BAPEHILOB u B. WH. AATMAP F: 


OCHOBHbIE 4EPTbI HCTOPHM PA3BATHA TEHTH3CKO 
BHAMHbI B CPEAHEM MW BEPXHEM IIAJIEO30E 


3a mlocueqHee Bpema, 1ayHHad c 1950 r., Ha TeppuTopun Texnrusckol Bia 
JMHbI ObIIM WIHPOKO pasBepHYTHI TeoJOropasBeqOuHble, MOWCKOBOCbEMOUHEIC, 
reousnyeckHe H, B MeHbllleli Mepe, OypoBbie, a TaK2Ke HayYYHO-HCCJeEMOBAaTeJb- 
CKHe paOoThI NO U3yYeHHIO OCHOBHBIX BOMPOCOB reOJIOTHYeCKOTO CTPOeHHA STOTO 
perHoHa B CBASH C MOMCKaMM pa3JIMUHbIX NO/e3HbIX HCKOMaembIxX. Pe3syuib- 
TaTbl STUX UCCMEOBAHUH W3JIOKEeHbI B PAe CTaTeH, B KOTOPbIX OCBeIIeHbl MHO- 
rue BOMpOCbl perHOHAabHOH TeOJOruN TeppHTOPHH KaK JaHHOM BMayMHbl, TAK U 
CM@XKHBIX paiionos Llentpambuoro Kasaxctana (('~°,’) nu ap.). 

Oyuako pA BONpocoB cTpaTurpadun, TeKTOHUKY A HCTOPHH FeoJOrMyecko- 
ro paspuTua TeHri3cKoli BMaqMHbI, OCBeILeCHHbIX B YKa3aHHbIX paOoTax, u3sy- 
YeHbI elle aJIeKO HEMOCTATOUHO H WO CUX MOp OcTaoTCA AJMCKYCCHOHHbIMH. Tak, 
naupumep, A. A. Kay6os (*), paccmaTpuBad OTJOXKeHHA, BCKPbLITHe TeHru3cKoH 
ONOPHOH CKBaxKHHOH, B HHTepBase 30—1245 m BbIemHeT: Me30-KaHHO30H 120 m, 
repMb 800 M H BepXHuli KapOou 245 m. M3yuaplinit KepH STOM cKBaxkuHbI A. A. 
Pesanop (*) B TOM %Ke HHTepBaJle BbIJeIAeT JIMUIb cpeqHHii Kap6ou (1215 m), 
a C. A. Hecmesxos (°) — nuKutoio mepmb (743 m), BepXHult u cpenHHii Kap6on 
(MOWHOCTH NOCJIEMHHX COOTBETCTBEHHO paBHbl 210 u 265 m). Mmetotca TaKxe 
MpOTHBOpeuduA KaK B BBbI-eJeHHH WH TPaKTOBKe OTIEbHbIX CTPYKTYPHbIxX 
3JICMeHTOB BIaqHHbI, TaK HM B BOCCO34aHHH MCTOPHH ee reosorMyeckoro 
pasBHTHS. 

J\uckyccHOHHOCTbh MOCJeqHHX BOTIPOCOB, B HepBy!O Ovepenb, OObACHAeTCA 
Bce elle HEOCTATOUHbIM OObEMOM IIPOBeeHHIX reopusHvyeckHXx H OypoBbIx paoor. 

B mapte 1959 r. Obima 3akonyeHa OypeHvem KokneKTHHCKad CTpyKTypHO- 
MOWCKOBaA CKBaxKHHa — NOcJeqHAA U3 4 rIyOOKHX POTOPHbIX CKBaxKHH, Mpo- 
OypeHHbIX 3a 3TH rogbl B TenrusckoH BmaguHe. IIpotbusb ckBaxkuH MepeceK 
WEHTPaIbHy!O UaCTb BAMHI B CeBepO-3allay, — 1Oro-BOCTOUHOM HalpaBJieHHH. 

Huxe (puc. 1) mpuBoqutcs cxema comocTaBJIeHHA Paspe30B STHX CKBaKUH. 
B cxeme yuTeHbI NocweqHve padoTbl 10 cTpaTurpadyyeckomy pacueHeHHIo 
paspe3a OnopHou cKBaxuuHE (*,°), a Takxxe JanHple B. E. Pxxannukopa (Mctem- 
OeTcKkad HecrepasBeyka). IIpu sTOM BOspacTHaA HHACKCALMA OTICIbHLIX CBUT 
KaMe€HHOYTOJbHOH CHCTeMbI aeTCA CormacHo Ta6u. VI (Kap6oH u mepmb) co- 
nocTaByieHua cxem Boctounoro Ka3axctana (°). 

Ha ocnobe aHaiv3a HOBbIX JAaHHbIX 0 XapakTepe H3MCHCHHA MOLLHOCTel 
(PallMaJIbHO-JUTOJOrHYeCKUX OCOGeHHOCTeH OTIJIbHbIX CBT, BCKPBITBIX Fsy- 
OokuM OypeHueM, B LaHHOH CTaTbe CTaBUTCA 3ayaya YTOUHHTb MpelcTaBeHua 
06 MCTOpHH pasBUTHA BNAaLMHbI B CpeHeM H BepXHeEM TaJle030e. 

B coppeMeHHoM cTpyKTypHoM Mviane Tenru3cKad BaluHa ABJIAeTCA Hau- 
Sollee KpyNHOH MexropHolt Bnaqunoli Llewtpambyoro Kasaxcrana. Bnaquna 
XaPaKTepH3yeTCA HAKOMJICHHEM MOMIHBIX TOV CpeqHe- H BepXHellaseosolicKuXx 
OTJOAEHHU, CMAarajouluxX CpeqHHH CTPYKTYPHBIM 9TAK, H B 3HAYHTebHO MCHb- 
Me CTeMmeHH — HaKOMJIeHHeM Me3O0-KaHHO30HCKUX OCaKOB, MpescTaBJAIOUIMx 
coOo1o BepXHuli crpyKTypHbit sTax. DyHAaMeHT BMALMHbI COCTABAAIOT CHbHO 
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Hauauio eBOHCKoro HepHoya Kak B Mpeyeax coppemMeHHolt Teuru3ckor 
BuauHbl, Tak H Ha MpuweralouleH TeppHTOpHH XapaKTepH30BaJlOCb Pe3KUMy 
JBHXKCHHAMH 3€MHOM KOPbl H CONPOBOMKMLaJOCb BHEAPeHHEM MACC KHCJIbIX MH 
TPYy3Hil HM MOLHIMH H38IHAHHSIMH S~pysHBHbIX JaB. BosoOHOBeHHe CHJIbHbIX 
IBIDKeHUH WH OOpa3s0BaHve pa3JIOMOB PpaCCMaTPpHBaeTCA HaMH KaK aKTHBHOE 
MIpOABJeHHe 3aBeplWlaoOMNx (pas CKJayyaTOCTH KaJIeNOHCKOTO WHKJIa TeKTO 
rene3a. B pesybTaTe STUX JBYHXKEHHH NpOHsOW0 COpasoBanHe B OOILeEM ef f 
wolt JempeccnOHHOl 30HbI, OXBaTbIBaIOWeH TeppHTOpHio coBpemeHHBIX J}Ke3 
KasraHcKoli, TenruscKkoli u KaparaHyMHCKOH Bay, a Take pa3yeJAIOWlux 
UX MOMHATHH. Dra JenpeccHOHHad 30Ha, OMHAKO, He IpescTaB.1Aa COOOK eMHOFO 
mporu6a. Pacnosarapliveca Bee IpejeaxX HU2KHEMaeO3ONCKHEe AHTHK AM HOPU 
vu cHHKIMHOpHH (Kupelickult, OckyJMHCKMH H Ap.) XOTA H OBI, MO-BUJMMOMY, 
HECKOJIbKO CHHB@JIMPOBaHbI Je€HYaWMOHHBIMH polleccaMy, B TO Ke BpeMsA MO= 
IIpeKHEMY OKAaSbIBaJIM CYIMeCTBEHHOe BJIMAHMe Ha XapakTep MH pacnpefeenue 
OCaJLKOB. ‘ 

B teseuve (bpaHcKoro BeKa COXpaHAeTCA NpexXHHH NWwaH CTPOeHuA, HM Npo= 
TouKaroleecA MOrpy2xkeHve TeppHTOPHH XapakTepH3yeTCH KOHTMHEHTAJIb= 
HbIMH YCJIOBMAMH OCaKOHAaKOMJIeHHA, KOTOPble B (PaMeHe CMeHHJIHCb MOpcKOlt 
Tpaucrpeccnel. ; 

Tpaucrpeccne (bameHcKoro Beka OblJlia OXBaYeHa 3HAUNTeJIbHas Teppu- 
Tropa. IIpu stom HanOoviee rutyOOKOBOAHbIe€ yuaCTKH MOPA pacnoviaraJiMcb Ha 
MecTe COBpeMeHHbIxX Cappicy-TeHru3cKoro MOAHATHA HW 1OKHOH uacTH Texrns- 
cKolH BiaquHbl. B WeHTpaJIbHOl MU CeBePpHOM YaCTAX BMaWHbI MOpCcKOM OacceHH 
OblJI Me@JIKOBOAHBIM HM XapaKTepH30BaJICH HAKOMJIeHHeM TeppHreHHO-KapOonat- 
HbIX OcayKoB (cKBaxkuHa Ne [-1). B mpegenax 9Toro Oaccelina cylllecTBOBadl 
PA, OCTPOBOB, ABJIABUIMXCA BHYTP€HHHMH HCTOUHHKaMH TMTaHHA OacceliHa 
OOJIOMOUHBIM MaTepHasioM. OjMH 43 OCTpoBoB (cKBaxuHa Ne P,-1) pacnoma- 
raica B MpeyesaX HHKHeMaeosolcKoro Kupelickoro aHTHKJIMHOpHA. 

B TypHelickHli BeK IIpOHCXOJHT JaJibHeliWee NorpyXeHHe HVKHETMAJeO- 
solickoro (pyHaMeHTa M CBASaHHOe C HHM PpacllimpeHve MOpcKOH TpaHcrpec: 
CHM, YaCTHYHO OXBATHBIUWel yYaCTKH, PaHee BOSBbIMABIUNECA Hal YPOBHEM MOP. 
MakcuMaJIbHoe OllycKaHve H2KHelasleo3socKoro (byHaMeHTa, TaK Ke Kak # 
paHee, MpOWCXOAMJIO B Mpeyeswax coppemeHHoro Cappicy-TexruscKoro NoqHA- 
THA, Te OTMOKUMOCb cBbite 1000 M KapOoHaTHBIX ocaykKoB. B lWeHTpasbHOH 
HM Ce€BepHOH 4acCTAX COBpeMeHHOrO KOHTypa TeHru3cKoli Blaqunbl Oaccelt 
IIpOOJLKAaJI OCTABATbCA MEJIKOBOJHBIM, H B HEM NPOHCXOAHJIO HaKOMJIeHHe Kap> 
OOHATHO-TepPHIeHHBIX NOPO CpaBHUTeJIbHO HeOOJIbIWOM MOMLHOCTH. 

Hamerupllaica elle B KOHIe TypHelickoro — Hayasie Bu3elicKOrO BeKOE 
TeHJCHUMA K OOWEMy MOJHATHIO TePPHTOPHU B KOHIe BU3elicKOTO BeKa BbIpa: 
3HJlaCb B 3HAYHTeJIDHOM COKpallleHHH HW COMesIeHuH MOpcKOro GOaccelina, cOpa 
30BaHHH MHOFOUNCJICHHbIX OCTPOBOB H JlaryH, B KOTOPBIX OTJlarasIMcb yx 
IIPCHMYLWECTBEHHO TeppHreHHbie ocayku. Uactoe nmepecwauBaHue B paspes 
M€CUaHHKOB, aJIEBPOJIMTOB, aPrHJIJIMTOB HW H3BECTHAKOB IPH HX He3HadHTeJIbHO! 
MOULHOCTH, PHTMHYHOCTh B OCaKOHAKOMJIeHHH, CMeHa MOpcKOH cbayHbl mpec 
HOBOAHOH (paspes no p. Kunuiak) — cBujetebcTByl0oT O Kpaline HeycToMuH 
BOM PeXKHMe KOJIeOaTeJIbHBIX JBHXKeHH STOTO BPeMeHH HM YyKa3biBaloT Ha CY 
IW€CTBOBaHHe 3JeCb B OTJCJIbHbIE IPOMeKYTKH BPECMeHH MEJIKOBOJHBIX H30JIM 
PpOBaHHBIX OacceHHOB Hu 3a0Os10UeHHEIX yuacTKoB. B To Ke BPeMA OTIE/IbHbIe 4ac 
TH TEPPHTOPHN COXPaHHJIM TeHJCHIMIO K yCTOMYHBOMY MOrpy2KeHHIO H BeCbM: 
ObICTpOMY 3aIIOJIHeEHHIO HX OCayqKamMH. Oco6eHHO oTYeTIHBO 3Ta TeHIeHILU: 
NPOABHJaCb B lOXHOM YaCTH COBPeMeHHOTO KOHTYpa BUAaQMHbI, re B TeYeHH 
BU3SeHCKOrO H HavaJie HaMIOPCKOrO BeKOB HaKOMHJaCb MOUHaA (B CKBaxKHH 
Ne P-1 Oonee 2000 mM) Toma npeumymecTBeHHO TeppHTeHHbIX OCayKOB. 

B KOHIe BH3e-HaMIOPCKOrO BpeMeHM MpOHCXOLUT pesKoe H3MeHeHHe CTPyK 
TyPpHOrO IWlaHa PpaccCMaTpHBaemMOll TeppuTopuN. CytlecTBOBaBIIMH JO STOTO 
o6mem ‘Kak efuHad JelpeccwonHasd 30Ha J[Keska3raHo-Teuru3scko-Kaparak 
AMHCKHH CeJMMeHTAIHOHHbIM OacceiH B pesybTaTe puddepexiMpoBaHHbl 
PIIOOBO-CKMAMVATHIX BHKeHUM, O6pasoBaBuinx Cappicy- TeHruscKoe H, BO3MOX 
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0, Hypuuckoe NoqHATHA, PacueHMJICA HaTpH CTPyKTYpHO Us0MNpoBaHHBIe 
qaquubl. MmMennoc storo Bpemenu Texru3sckas Bialnna Kak CTpyKTypHaa equ- 
ylla HadaJla CYIECTBOBaTb CAaMOCTOATEJIBHO. 

@opmupoBanve yKa3aHHbIX BbIe MOLHATHI MpoucxXo_UO Mo cytlecTBy 
TeyeHHe BCero CpeqHero KapOoHa. OAHOBPeMeHHO C MOJIOAKUTEMbHbIMH NO 3HaKy 
BMXKEHUAMHU B IipesesaX TeppuTOpHu, 3aHATOM MOAHATHAMH, B Tenru3scKoli 
MaMHe MpOvCXoOAMJIO OOlee KOMIeHCaUHOHHOe OycKaHHe HM 3allouHeHHe ee 
DaABHUTCIbHO XOPOWO OTCOPTHPOBaHHBIMH TeppHTeHHbIMH OCalKaMu Kupeil- 


KOH cBuTE! (Ci + C3), moutHocrTbio zo 510 m (cKBaxkuna Ne P-2). 

TlocneqopaBlive BCJe 3a STUM HOBbIe ABYXKEHHA MpuBeN K OOmlemy pes- 
OMY NOMHATHIO BCeH PaccMaTpnBaemoli TeppuTopuu. B mupeyenax Teurus- 
KOH BMaqHHbl B OCTAaBUIMecH HeOOJIbIUHe BOMOeMBI OSEPHOFO THA CHOCH HC 
pyOble KJlacTHYecKHe OCaIKH, NMOCMyKUBIIME UCXOAHbIM MaTepHaJIOM JIA 06- 
a30BaHHA KpaCHOMBeTHOH MeCYaHO-KOHTJIOMepaTOBOl BUaMMUpOBCKOM CBHTHI 
43,2). Hamwune BCOcTaBe KOHTIOMepaTOB HW2KHeH 4aCTH pa3spe3a CBHTLI OOvIb- 
lorO KOJIMYECTBAa TaJieK U3BeECTHAKA c (bayHOlk Opaxuonoy, KopaOB H MIla- 
OK Buselickoro Bospacta (pation 03. Tacmya) cBUJeTesIbCTByYeT 0 TOM, 4TO 
OpasoBaBliluecA K STOMY BP€MeHH TakHe BOS3BBIIeHHOCTH, Kak Cappicy-Teu- 
asckoe NOMHATHE, a TaKKe BHYTPCHHHE MNPHMOAHATHIe yYaCTKH MH OCTPOBa B 
epHOl OTJOXKeHHA OCaIKOB HHKHEH MOJIOBHHbI BaHMApOBCKOM CBUTHI MOJ- 
eprviucb HHTeHCHBHOMY pa3mbIBy. IIpu 9TOM 9po3HH NMOABeprsuCcb He TOJIbKO 
u3zelickve, HO H OoJlee ZpeBHHe OTMO*KeHUA (pationn o3. Kunmax, Wonuzpr- 
yb u Wp.). MomHoctb o6pa30BaBlIHXCA KOHTJIOMepaTOB Ha 1OXKHOH OKpanHe 
MalHHbl H3MepAeTCH BeJIHYHHAMH OT JI€CHTKOB JO COTCH MeTPOB, TOra Kak 
a ceBepe MpOcJIOH KOHIJIOMepaTOB eBa JOCTHTaloT HeCKOJIbKuX MeTpoB (°). 

Bo sBTopolt MOJIOBHHe 9MOXH OOpa30BaHHA Ba_UMUPOBCKOM CBUTbI Mpo- 
30UIIO 3HAYHTeJIbHOe Crvlax%KHBaHHe NOBePpXHOCTH NORHATHH, OKpyKaBWUXx 
aqvHy, HW BO BMaqWHy CTaJ WocTynaTb Oovlee MeJIKHH UM JIyaWe OTCOPTHPOBAaH- 
bd MaTepHaJl, OOpa30BaBLUHH TOJILy NMecuaHHkKoB. OHOBpeMeHHO MpoH30lls0 
HaUHTeJIbHOe FHINCOMeTpH4ecKoe BbIPABHHBaHHe MOBePXHOCTH JHA BilaHHbl. 

B HYKHEIepMcKoe BpeMA, M0-BHAHMOMY, B CBA3H C MpOLOWKABLUIHMUCA elle 

nipegenax Capsicy-Teurusckoro NOXHATHA BOCXOAAIIMMH BePTHKaJIbHbIMH 
BMXKCHHAMH, OOaCTb MAaKCHMaJIbHOrO orpyxKenua Texru3cKol BiaqMHbl 
MeCTHaCb B ee IeHTPaJIbHy!0 YaCTb, Te CYWIECTBOBa OOJbIUIOM BOL0eM 
3epHOrO THNa, B KOTOPOM HaKallJIHBaJIMCb MpeHMYyLecTBeHHO MecTpoOLBer- 
ple T@CUaHO-PJIMHHCTbIe WH KapOoHaTHble ocayku. MouHocTh HuxKHeNepMCKHX 
TIOMKeHHH, MO WaHHbIM OypeHHA ONOPHOH CKBaxKKHbI, cocTaBJIAeT 743 M. 

CTpyKTYypHbIi WlaH H YCJOBHA OCa{KOHaKONJICHHA B BepXHeH MePpMH Cylie- 
[BEHHO H€ M3MeHAIOTCA, YTO MOATBePKAaeTCA Kak MMOWabIo pacnpocrpane- 
MA, TAK H *PallHaJIbHbIM COCTABOM BePpXHEMe€PMCKHX OTJOXKeHHH, WpeCTaBJeH- 
bIX IIPCHMYIULCCTBEHHO TOHKOOTMYYCHHbIMH TIPeCHOBOAHbIMH OCaKaMH. 

B koulle BepxHero Maseo30a Ha TeppuTopHH TeHrH3ckoH BlaqMHbI OTUeT- 
HBO IIPOABHJIMCb 3aKJIIOUHTeJIbHbIe (Pa3sbl CKakyaTOCTH TepWMHCKOTO IWNKJa 
KTOreHe3a. B pesyibTaTe 3THX JBHXKeHHH MpOH3OUWIO OOmlee NOAHATHE Tep- 
ATOPHH. Cpeque- WH BepXHeMaeO3OHCKHe OTJOXKeHHA ObWIH CMATHI B CepHio 
SUIMPHBIX H MOJIOTHX CKJIaqOK UH BbIBeACHbI Ha MOBePXHOCTb, Pe OHH MOJ- 
opravucbh eHyWalMOHHbIM mpoweccamM. Hacrymusa cTaqua MTebHOTO 
OHTHHEHTAJIbHOrO TMepepbiBa, MpPOLOMKaBWIaACA BIVIOTb WO TpeTHUHOrO Tle- 
10 jla. 

ViuctutyT reovorua uw pa3paOoTKH TOplouNxX HCKOIMAaeMbIx Tlocrynusto 

Axkaylemuu Hayk CCCP 29 XII 1959 
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yj. W. POP)KEBCKHH u K. C. WAUIKHH 


Akxanemun nayk CCCP 
1960. Tom 131, Ne 4 


O TPHACOBbIX OTJIOKEHHAX 3AMAMHOH 4ACTH 
BEPXHETrO TIPHAMYPbsA 


(IT pedcmaeaeno akademuxom H. C. Iamckxum 23 I 1959) 


Bnepsple (ayHUCTHYeCKH OXaAPaKTePH3O0BaHHble OTMORKCHUA TpHaca B 3allay- 
Hol uactH Bepxuero IIpuamypbs Opwin ycraHoBeHb! B 1953 r. E. A. Mog- 
3aJl€BCKOH. STHM HCCeOBaTeeM OblJIa ONNCaHa TOJMa CpeAHeESePHHCTHIX H 
M@JIKO3CPHHCTLIX T@CYaHHKOB HM KOHTVIOMepaTOB, OOHaKalollaicd B HHKHEM 


se AeL<17 


Puc. 1. Cxema pacipoctpaHeHuaA TpHacoBbix 
OTJIOKeHUH B 3allalHoH uactH Bepxuero IIpu- 
aMypba. 1 — yuacTKH pa3BHTHA TpHacoBbIx 
OTMJORKeHHH, 2 — oOacTb Npesnodaraemoro pac- 
MpocTpaHeHuA MOPCKUX OCaKOB B TpHacoBblli 
nepHog, 3—o6slacTb Mpeznouaraemoro pacipo- 
CTpaHeHHA MOPCKHX OcaqKoB B IOpCcKHH Mepu- 
on, 4— oONacTb NOAHATHA B Mes030licKOli ape 
(lOxHo-AHKaHCKHH aHTuKIMHOpHi), 5 — 30Ha 
IOXKHOAHKAHCKHX pa3sJIOMOB, 6 — pa3pbIBHble 
HapylieHia OoJlee MeIKoro maculTa6a, 7 — 
npeqmoularaeMat paula pachpocrpanenua 
MOPCKHX OCaAKOB 1OpcKoro HepHosa 


TeyeHHH p. AMa3ap, BBbIMe YyCTbA 
p. Bye. B necuanukax E. A. Moz 
3aJleBCKaA Hallwia dayHy, ompe- 
neneHHyio §«JJ. JI. Kunapucoson: 
Pseudomonotis ochotica Keys., Ps. 
ochotica var. densistriata Tell. Ilo 
mHeunto JI. JI. Kunapucosok, cv0n, 
cojepxamwe sty dayHy, OTHOCATCH 
K HOpHicKOMy sApycy  BepxHero 
Tpuaca. 

Padotamu 1958 u 1959 rr. yera- 
HOBJICHbI BbIXOJbI TPHAaCOBbIX OTJIOXKE- 
HHH HB Apyrux yuacTkax OacceHHa 
pp. Amasap u Tanrakau (cm. puc. 1). 
Tak, B YaCTHOCTH, KPOMe BbIXO]JOB 
TPHACOBbIX OTJOXKeHHH, OOHAPy2xKeH- 
Hpix E. A. Mogq3ameBcKoH B HH2KHeEM 
reuveHHH p. Amasap, ycTaHOBJIeHBI 
TPHaCOBble OTJOMKeHHA B ee CpeHEM 
TeYeHHH (B palone ycTba pu. Yre- 
HH — KpynHoro JeBoro MmpHToKa 
p. AmMa3ap) H B BepxoBbax p. Tam 
rakaH — JleBoro NpHToKa p. Amyp. 

Vi3syyeHHe TpHacOBbIX OTJIO%*Ke- 
HHH Bepxuero IIpHamypba cBaA3aHO 
C PpAOM TPpyAHOCTeH, TiaBHbIMH 3 
KOTOPBIX SABJIAIOTCA TWwIOXaA O6HA- 
YKCHHOCTb PaliOHa, OCOOeHHO eFo BO- 
WOPa3sAeJIbHbIX MPOCTPaHcTB, OOMIHE 
pa3JIOMOB HM JIMTOJIOrHYeCKOe CXOJCT- 
BO TPHaCOBBIX OTJIOMCHHH C KAMCHHO- 
YTOJIbHBIMH HW IOPCKHMH. OWHaKO BBI- 
ABJICHHE TPHAaCOBbIX OTJIOKeHH B 


TO 2Ke Bp€MA YacTO OOJeryaeTCA B CBA3H C HaJIMYHEM B HUX OOWJIbHOL cbayHbl. 
B ywKHeM TeyeHuu p. AMa3ap HaMM onncaH caeqyroulmli paspe3s TpHacoBBIX 
oToxwKeHHH. HyxkHve rOpu3OHTHI paspesa 34eCb Cpe3aHbl PasJIOMOM, OTIENMAIO- 
IMHM TPHaCOBbl€ OTJORKEHUA OT NOPOM 2%XHBETCKOTO Apyca. 


902 


1. B ocnopanun coxpaHMBulelica yvacTH paspesa gavleraeT mulacT cpeqHe- 
HHCTbIX Ne€CYaHHKOB, COCTOAMLUX U3 mate novieBoro wnata WH OHOTHTAa 
GSS EPS I aaa Jvaete om Momuocra > 2223 ne 
2. AneBposutol, coxepixamne B “Bepxueii YaCTH IIPOCJIOH H JIHH3bI MeJIKO- 


HHCTBIX Me€CUaHHKOB ... . PEND Re MOMHCeEB TRO ne 
3. CpeqHesepHucTbie KBapl-nosresominarossie mecuaHHKH, aHaJIOrHyHble 
Bae! Shots WE tes, wn Sa 38 MoOnHoeTE: oat 
4. Cepbie H TeMHO- ceppie necuanucTpre aJleBpOJIHTBI . . . MoutHocth 2—3 m 
5. TeMHo-cepbie MeJIKO3epHHcTble necuaHHuKH ... . MomHoctb 20 Mm 


6. TeMHO-cepble, MOUTH YepHbIe aJIEBPOJINTHI C KOCOL CuIOHCTOCTHIO. . 
iinet Moutyoctp 10 Mm 

7 ‘Cpeauesepnuctsie ‘KBapll- nouleBOLTaTOBBIE MecuaHHKH C MaJIOMOULHbIMH 

10—15 cm) mpocsiosmu’ rpaBHaJIbHbIX MeCUaHUKOB, COJepxXAaLMX OGJIOMKH 
pila, MOJeBoro wmara, Soa aJIEBPOJIHTOB H IeCdaHHKOB. OKaTaHHOCTb 
IOMKOB WWIOXaA .... oe. 2s Se Momnoern ? 00 eM 
8. CaouctTle aprHsJIHTHI, “‘ipeycraBsleHHnie TEMHO- ceppimn pe ee 
OHKMMH IIpomacTKaMu Oovlee CBeTJIbIX, HHOTMa OypoBaTbIX....... 
ee Md St). SU A) oe Bl PAMMOHOe TS 20 M 
9. Anesposnret C JIHMH3aMH Hi npocsosMn M@JIKO3CPHHCTHIX MeCUYaHHKOB; 
IeHHe B BePXHeH YaCTH MlacCTa NOJHOCTbIO BbITeCCHAIOT aJIeBPOJIUTHI 

mene MouHoctb ~30 M 

10. Cpeauesepuucriie 4 M KpymHosepHUcTHre mecuaHuKH C OOJIOMKaMH Xopo- 

OKaTaHHbIX KPe€MHHCTbIX Nopol .............. Momuocts 5 m 
Il. Temuo-ceppie ajeBpomuThl ........... Momunocth 8—l10 m 
12. Byposaro- ean HM Te€MHO- om TOJIMMHKTOBbIe MecuaHHKH . 

ee MomHocTb 0" M 

13. Temno- -ceppie ‘aJleBPOJHTEI ui auleBpUTHCTBIE nmecuaHuku c dbayHoi: Mo- 
‘is ochotica Keys., M. ochotica var. densistriata Tell. 

B cpequem TeyeHHu py. YrTeHu, B palioue ycTbs KI. Top6yHoBckoro, MOXxHO 
fAHOBHTb, YTO KOMIWJICKC TPHACOBbIX OTJORKCHHH PACWJICHACTCA Ha JIB CBUTHI. 
DKHAA IpeACTaBJeHa PIaBHbIM OOPa30M CepbIMH MeJIKO3ePHHCTHIMH H CpeqHe- 
)HHCTBIMH MeCuaHHKaMH HM MMeeT MOULHOCTh OKOIO 200 M. BepxHaa cBUTa 
‘TOHT OOJIbIMeH YaCTbIO H3 aJIEBPOJIMTOB HW aprHJJIMTOB C MOAYHHEHHBIMH Tpo- 
IAMH MCJIKOSCPHHCTHIX NeCuaHHKOB WH MMeeT BUAHMYIO MOLLHOCTb He Ooulee: 
) M. 

B HWKHeH CBUTe COOpaHa OOHJIbHaA (payHa, cpequ KoTopoH JI. Jl. Kunapu- 
3a onpegemusa Monotis ochotica Keys., M. scutilormis var. typica Ki- 

, M. cf. yacutica Tell., M. ochotica, nepexoyupili k var. densistriata Tell., 

ochotica var. eurhachis Tell., Lupecten subhiemalis Kipar., Pecten sp..,. 
ytoma sp. Besa ata dayHa, mo 3aksiouenuio JI. J. Kunapucosoli, cBuje- 
IBDCTBYe€T O HH2KHEHOPHHCKOM BO3pacTe BMELLaIOWHX ee COB. 

B pepxHel Tolle PayHbI He HalieHO, HO, YYHTHIBAA MOCTeNeHHbIN Nepexoy. 
KY STHMH TOJIULAaMH, ee CeLyeT, BEPOATHO, OTHOCHTb K BepXHEHOPHHCKHM 
1O2KCHHAM. 

Ha Bogopasyese Mexazy py. Yteon u Manun, B peqkuX OOHAKCHHAX 3auk- 
DOBaHbI XKeJITOBAaTO-cepble H KPaCHOBAaTO-Cepble MEJIKO-, CpeHe- H KPyITHO- 
JHUCTHIC MeCYaHHKM, PPaBeIWIMTb W MeJKOTaJIeyHbIe KOHTJOMeparEl C OOMJIb- 
a dayuol, cpequ KoToponi JI. Jl. KunapucoBol onpeyeenbt Monotis ochotica 
ys., M. ochotica var. pachypleura Tell., M. ochotica var. eurhachis Tell. 

ochotica var. densistriata Tell., M. ex or. scutiformis Tell. Ilo 3aK.II0- 
iio JI. JJ. Kunapucopoli, sta cdbayHa BcTpeyaeTcaA B BepXaxX KapHulicKoro 
yca W B HOPHUCKOM Apyce BepXHero TPHaca. 

Ha mpasom Oepery p. Amasap, HuxKe yCTbA p. YUeHbI, TPHaCOBble OTORKCHHA 
eJICTABJICHbI CePbIMH cpeqHe- H M@IKOSCPHHCTHIMH NecuaHHKaMH. Syecb. 
HmeHbt Monotis aff. zabaikalica Kipar. (onpegenenue JI. JI. Kunapucoson), 
PakTepHble TaK%*Ke JIA HOPHHCKOrO Apyca BepXHero Tpuaca. 

Takum o6pa30M, B OCHOBaHHH pa3pe3a TPHaCOBbIX OTJIO%KeHHH 3anaqHOH 
oto Bepxuero IIpuamypba wlexaT Nopodbl BepXOB KapHulickoro sApyca, 
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KOTOPBIe BbIIe MO paspesy MOCTeMeHHO CMeHAIOTCA CHaYasla HWKHeHOPHHC! 
MH, a 3aTCM H BEPXHEHOPHHCKHMH OTJIOXKCHHAMH. OTMORKeHHA TPHaca 3aue 
ioT HecOrmacHo Ha TOMULaX NOpo Maweo3soHcKoro BospacTa, B TOM YHCJIe 
CHJIYPHHCKUX, HW KHEXCBOHCKHX, CpeJHeeBOHCKUX H BePXHECBOHCKHX | 
JIOX*KCHHAX, H COMePKAaT B CBOEM COCTABe OOJIOMKH STHX MOpOX, a TaKKe ab 
NpOpHIBaIOIMX HX rpaHuToB. B AomMHe p. AMasap OHM YacTO CJlaraloT BepU 
HbI COMOK, B TO BpeMA Kak GeperoBble OOHAKECHHA PCKH CJIOMRKEeHHI NOACTHNAL 
MH J[EBOHCKHMH OTJIOXKeHHAMH. 

Uto KacaeTca B3aHMOOTHOLIeHHH TPHaCOBbIX OTJIOXKeCHHH C IOPCKHMH, 
IIPAMbIe JaHHble B STOM OTHOWICHHH OTCYTCTBYIOT B CBA3H C TEM, YTO OTJIOXKEH 
TpHaca H 1Opbl TeppuTOpHaIbHO pa3soOmeHbl. BMecte c TeM STO Ke OOcTOATEL 
CTBO, MIO HallieMy MH€HH10, MOKeT CBHJETEIbCTBOBaTb O HaJIMYMH KaKOro- 
MepepbIBa, paseIABIWerO MePHOAbI! HaKONJICHHA TPHACOBLIX H I0PCK 
OTJIOKEHHH. 

Bce splliecKa3aHHoe CBHJeTeIbCTByeT O IIHPOKOM pacmpocTpaHeHHu 
3anaquoli uactu Bepxuero IIpuamypba BepXHeTpHacoBbIx oTOKeHHH. [pe 
CTaBJICHbI OHH MOPCKHMH TIpHOpexXHbIMH TePpPpHreHHbIMH GallM¥AMH MH UMe 
CPaBHHTe@IbHO HeOOJIbLIYIO MOLJHOCTb, YTO, BOSMOXKHO, HaXOJHTCA B CBASH 
HayaJIbHOH cTaqueli pasBuTHa Meso30licKoro nporvOa Bepxuero [Ipuamyp 
u Boctroynoro SaOahKalba. TpancrpeccHad Mops mpoucxoyua, BHAMMO, 
BOCTOKa Ha 3allay, O YM CBHJETEIBCTBYeT WIMpOKOe paciipocTpaHeHHe CXOJHI 
BePXHETPHaCOBbIX OTJOMKeHHH Cc aHaslorMyHOH dbayHok B TOxKHOm IIpumop! 
CuxoTs-AuuHe, Sanaquyom = IIpnoxotbe, GOaccetiHe p. Kospmp, Ha UyKe 
CKOM TMoslyocTpoBe HB Anouun (1). BepxHerpHacoBblii 6acceHH 3amaqHOH ac 
Bepxuero IIpuamypba mpenctaBJiadl COOol CpaBHHTeJIbHO y38KHH NporH6 BocTC 
HO-CeBePO-BOCTOUHOrO MpOcTHpaHHA, C MOMOIbio KoTOporo ocyulecTBA 
JaCb CBA3b TpHacoBoro OacceHHa Boctounoro SaOalikaJba c OOWIMPHBI 
TpHacoBbIMH MopsMH J[asbHero BoctToka. 

CepepHanx rpaHuila sToro OacceliHa B Bepxuem IIpuamypbe BbIABAKeT 
AOBOIbHO yeTKO. SOTO IOxKHO-SHKaHCKad 30HA Pa3JIOMOB, CeBepHee KOTOP: 
B ladeO3OHCKYIO H Me3030HCKY10 SPbl pacnowlaralacb OOaCTb KPYMHbIX MC 
HATHH, NosBepraBuiuxca spo3nn. lOxwHaa rpaHulia sTOTO OacceliHa yaBJIHE 
‘eTCA XY2Ke, HO, CYA MO OTCYTCTBHIO TPHaCOBbIX OTJIOXKCHHH Ha JIeEBOM Gepe 
Amypa, Tle nopoypl JieHaca HeMOCpeACTBeHHO JlexKaT Ha MaJeo30e, MOXKHO MIpé 
MOlaraTb, YTO OHA MpOXoOsMa Tye-TO ceBepHee, H B STOM CIyYae OPHeHTHE 
BOUHaA WHpHHa BepXHeTpHacoBoro OacceHHa Bepxuero []puamypba egpa . 
ipeBpilasa 50 KM. 


Tlocrynuso 
18 XJ 1959 


HWHTHPOBAHHAS JIMTEPATYPA 
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Ne 7 (1958). *M.H. Merpycesuy, JI. UW. Kasuu, O6sscuntenbuaa 3anuc 
K ToCyapcTBeHHOH reosornyeckon Kapte CCCP, macuita6a 1: 1000000, muct Ne 51, 198 
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(FEOJOFH A 


A. B. KOUEHOB, B. B. 3HHOBbEB u M. M. MCTUCJIABCKMM 


O AHATOMOBBIX TJIHHAX B BEPXHEOJIMPOWEHOBbIX 
OTJIOWKKEHWUAX FOOKHOPO MAHIbIMIAKA 


(IT pedcmaeaeno axademuxom H. M. Cmpaxoeoim 7 XII 1959) 


BplsicHeHHe BOMpOCoOB CTpaTHrpaduH MU BLIACHeHHe (allMaJIbHbIX YCJIOBHH Ha- 
KOMIeCHHH MaHKOMNCKHX OTJIOMKeHHH BCera CTaJIKHMBaeTCA C ONpeeeHHbIMH 
TPYAHOCTAMH, H3 KOTOPbIX OCHOBHOH ABJIAeTCA KpaHHAA CKYAHOCTb cayHbl 
MOJIIOCKOB. Tem OovIbliee 3HaYeHHE MMeeT MUKPOMaTeOOoTaHHyeCKHH MeTOL, 
M, B YACTHOCTH, H3y4eHHe JHATOMOBBIX BOJOpocied. 

JiMaTOMOBbIe€ BOJOPOCJIH ABJIAIOTCH XOPOWIMMH NoKa3aTeIAMH (bH3HKO- 
XMMUYECKOrO pexKHMa BOJOeMAa, B KOTOPOM OHH cyulecTByIOoT. BoOJIbUIMHCTBO 
M3 HHX OCOOCHHO YYBCTBHTEIbHO K CTeMeHH COJICHOCTH BOJbI; HEKOTOPbIe BHIbI 
JjJaioT yKa3aHHe Ha ONpeeyeHHble TeMMepaTypHble yculioBHA cpeyb. J[uaTo- 
MOBbI€ MOryT ObITb HCMOJIb3OBaHbI C I[eJIbIO BLIACHeEHHA CallWaJIbHbIX YCJIOBUH 
O0pa30BaHHA OCAaJ[KOB, TaK KaK OJHH BHJ[bIl CBOHCTBCHHDI MearHyecKOH 30He, 
Ipyrue OOuTaroT B NpHOpexHOK uacTH OaccelHa. 

B nocjequve roybl mpH mpoBeseHHuH reoslorMyecKHx paOoT Ha TO xKHOM 
Maurbiiiake B OTJIOXKeHHAX BepXHero OHTOWeHa B paloHe ceBepHoro OopTa 
sab Kaparne BCTpeyeHbl PIHHbI C OOMJIbHOH cbOpok WuaTOMoBpIX. M3yyenue 
OCIEIHUX IpescTaBJaer OcOObIM MHTepec, TaK KaK Ha TeppHTOpHH CCCP 
[MaTOMOBasd Clopa B OTJOKCHHAX BEPXHEOHFOMeCHOBOTO BO3spacTa He OTMe- 
lalaCb. 

Onnroyen lOxHoro Manrpiliiaka mpeqcTaBJieH B OCHOBHOM IJIMHHCTbIMH 
TIOXKEHHAMH, HOBAA CTpaTurpadpuyecKawd CXe€Ma KOTOPbIX paspaOoTaHa B 
locmequee Bpema A. C. Cromapoppim (°). B HX BbIeIAIOTCH: ysyHOaccKkan 
‘VIOIYCCKAA CBUTHI (HUXKHHH OMTOWeH), KeHAKaIMHCKaA CBHTa (CpeqHHH OVIM- 
OlleH) H KaparMMHcKas cBuTa (BepXHHH OMrolleH). 

Vintepecytoulve Hac MaTOMOBbI€ TVIMHbI MpHypOveHbl K KaparHuHcKOl 
Bute. B npegetax IOxnoro Maurpliimaka nocmequasd WocTuraet 500 M MomHO- 
TH MU noypasleiseTca Ha TPH NOCBUTHI: 

HuxHAA NORCBUTA CAORKeHA OFHOPOAHBIMH cwaOoaeBpHTH- 
THIMH TJIMHaMH cBeTJO-ceporo Beta. MecTtaMH B BepXHeH YaCTH NMOXCBUTHI 
TH TIMHbI (pallMaJIbHO 3aMellalOTCA OevlecbIMH HeCJIOMCTHIMU TIMHaMH C OOWIb- 
bIMH XOaMH WVIOCIOB, BbINOJHeHHbIMA KpPHCTasIMyecKHM TIMpHTOM. Muue- 
AIbHBIi COcTaB TvIHH (Tak 2%Ke Kak HM MO BceMy paspesy) MpeuMylecTBeHHO 
elieMUTOBO-ruypocmogucrbii. MoujHocTb nogcBuTs! 30 — 60 M. 

CpequHaAS, TAK HA3SHBAeCMAA PHOHAA, MOMCBUTA CwO- 
CHa TCMHbIMH 3eJICHOBATO-CepbIMH TJIHMHaMH C MHKPOCJIOHMCTOH HM TOHKOLITPH- 
OBaTOoH TeKcTypoH. OT BbIlle- H HMKeNeKAaMX PIHH OHH OTJMYAIOTCH M0- 
BICHHbIM COJepxKaHHeM OpraHHyecKOrO BelllecTBa HM TOHKOJMCMepcHoro MIH- 
WTa, OYCHb HH3KHM COsep2xKaHveM KapOoOHaTOB HM aJIeBPHTHCTOrO TeppHTeH- 
OrO MaTepHawla, MOJHBIM OTCYTCTBHeM JOHHOM cayHbl. XapakTepHoli oco0eH- 
OCThIO STOH MOACBUTHI, ONPeAeIHBIWeH e€€ HA3BaHHe, ABMACTCH 3HAYHTEbHOe 
WIMYECTBO OCTATKOB PbIO, TIaBHbIM OOpa3sOM B BUJe OTACbHbIX PaCCeHHHbIX 
cTeli cKesleTa: NO3BOHKOB, pebep, 3y60B u T. XQ. IIpeo6agator yellyH pi. 
apasenbHad OPHeHTal\usA OPraHuYeCKNX OCTATKOB OOYCJIOBMBaeT TOHKOLITPH- 


TAH, 7. 131, Ne 4 905 


XOBAaTbIi OOK TMH pbIOHOH mog_cBuTEl. MecTaMu BCTpeyaloTcs mpocJ1o# 
TOUTH IleJIMKOM COCTOAINHe H3 KOCTHOrO AeTpHTa UH cyLpuLOB xAeesa. 

STH PIHHbI NO KOMIMVJI€KCY BC€X IPpH3HaKOB ABJIAIOTCA THINHUHBIM Tiper 
BHTeeEM «CepOBOZOPOAHHIX Salvi». MomHOcTh PbIOHOH NOACBUTHI B OMHCBI 
MOM pa3pe3e COcTaBJIAeT OKOIO 50 M. 

BepxHAA NOACBUTA MpefcraBseHa CBeTO-CepbIMH TVIHHaM 
HEBbIJep2KAHHOM CJIOHCTOCTHIO, OOYCIOBJICHHOH YepeAOBaHHeM CBETVIbIX H 6c 
TeMHBIX MpocsoeB. XapaKTepHO OOJbIIOe KOJIHYECTBO KBapIleBOrO aJIeBP 
B BHJe JIHH304eK, HepeKO CILEMCHTHPOBaHHbIX NMPHT-MeJIbHUKOBUTOM. 

B Bepxueli uacTH NOACBHTbI HaOJIOLAeTCH 3HAYHTEbHOe KOJINYECTBO BC 
POCJICBHAHBIX OCTATKOB, BbINOJIN€HHbIX KapOOHATOM H TylayKOHUTOM. OcTa 
pblO 3leCcb BCTpeyaloTCA 3HAYHTeIbHO perke, YM B HMKeNeKAUHX TIME 
MouHoctb BepXHeli MOACBUTHI COCTaBJIAeT OKOJIO 50 M. 

JlvaToMoBble TvIHHbI MpHypoueHbl K HWKHeH YaCTH BepXHeH NOXCBH 
B paspese OHH OTYETIMBO BBIJeAIOTCA CBOeCH CBeTMOH OKPaCKOH H JIerKOCT 
MomHocTb nauk JHaTOMOBHIX ruHH 8 — 20 M. B mane OHH NMpocJlexKuUBato 
B BHe y3KOH MoJoch! AIHHOK Oomee 15 KM, CeBepO-3anaHOrO NpocTupaH 
To nepudepuu stoli moOcbI AHaTOMOBBIe TIMHbI 3aMENLAaIOTCA OObIYHBIMH 3eJTE 
BaTO-Ce€pbIMH TJIHHaMH 6e3 (OpbI WHATOMOBHIX. 

B wiincbax 2MaTOMOBad TuIHHa NpeACTaBAeTCA MePeNOMHEHHOH OCTAaTK 
MaTOMOBbIX OpraHHu3MoB. Ilo o6uMIO NOCJeAHAX HEKOTOPble MpOcsIOH MO?Z 
CUHTATh HATOMHTAaMH. 

TJaHuupuv JMaTOMOBbIX CJIOMKEeHbI OMAaIOM MH OTJHUaIOTCA BeCbMa KPYMHE 
pasMepaMH HM Xxopollelt coxpaHHocreto (puc. 1). 

Hwxesexkallve TvIMHbI «pbIOHOH MOZCBUTbIy He COepxKaT MOCTOBEP!I 
OCTATKOB JHaTOMOBbIX, OMHAKO B HUX HaGJOaeTCA OVeHb OOMbWOe KOMHYEC 
OKPYTJIbIX H JIMH3OBHHbIX BKJIIOUCHHH XasleqoHa pa3smepom oT 0,1 yo 1,0: 
Hexoropble H3 HHX MNO dopMe HanNOMHMHAIOT OCTaTKH JMaTOMOBBIX. < 
BKJIIOUCHHA MAKPOCKOMHYeCKH MMEIOT BH OevIbIX JIMH30UeCK H Hapsyly C yell 
KaMH HW KOCTAMH PbIO XapaKTePHbI WIA TeCMHbIX TVJIHH. 

XaJIMeOH, BEPpOATHO, CBA3AH C PaCTBOPeHHeM H MepeoTJOx%KeHHEM KpPeM 
3eMa HaTOMOBbIX. AHaJIOrHuHble OOpa3s0BaHHA BriepBble oTMeua A. JI. Apx 
reJIbCKHH B HEKOTOPbIX THMaX MaHKONCKHX TvIHH Ha CeB. KaBxase (1). C 
M0 KOJIMYeCTBY CBOOOJHOrTO KpeMHe3eMa, IPH OTJIOXKeHHH TVIHH PbIOHOH 
CBHTbI, TaK Ke KaK B }HATOMOBBIX PIHHaX, MPOHCXOAHJIO HaKONJICHHe KP€MHEE 
BOJOpOceH, OJHAKO B JaHHbIX yCJIOBHAX OHH He COXPaHAVJIHCh. 

Hsyyenne topM AuaTOMOBbIX, 106e3HO mpoBegeHHoe A. II. Kyse, noKxa 
JO, YTO MpeodMazajomeh ABIAeTCA dopa Stephanopixis — Stephanogor 
Cpequ Stephanopixis npeo6afaioT OveHb KPYNHble BHINyKJbIe CTBOPKH St. 
superba, St. ferox Grev., St. cf. turris var. cylindrus Ralfs. 

Bobuiaa uactb dopm Stephanopixis aBaseTca cnopaMH, OTJIHMU4AarOluMI 
KPYUHBIMH rpyObiMu WHNaMH M0 BceH cTBopKe. K cnopaM NpuHasiexaT TakxKe 
TaTkH Chaetoceras, TOHKHe MaHIMpH KOTOPbIX B HCKOMAeMOM COCTOAHHH He Ci 
panatotca. B cocraBe lopbl HMeloTCA OpMbl, CHCTeMaTHYeCKy!O MpHHaue 
HOCTb KOTOPBIX YCTaHOBUTb He yfaocb. Ilo-BuquMOMy, OHH MpHHayiexKa’ 
KaKMM-TO BbIMepIUHM poaM. 

OcHOBHY!0 pOJIb cpeqM [MaTOMOBLIX B HCCJCAOBAHHBIX Noposax urpé 
NIaHKTOHHbIe Bub. TIpeoOmaqanue cpequ HAX cCnop JaeT OCHOBaHHe mpex 
JaraTb, UTO OCANKOHAKONMCHHE MPOHCXOMJO B HEPUTHYECKOl 30He, Ha IY! 
Hax nopsyKa 50 — 200 M. 

Oxeanuueckue JuaTomosble Tula Coscinodiscus, MaccoBoe HakomuieHne - 
TOPBIX YKa3bIBasIO Obl Ha PrIyOOKOBOAHOCTh OCaKOB, B COcTaBe LaHHOH (10 
urpaioT MOYMHeEHHY10 powb. Takxe OTcyTCTByIOT OeHTOCHHIe POpMBI LHaTO! 
BbIX, XAPaKTePHbl€ JIA MeJIKOBOQHBIX MpHOpexKHBIX 30H, OOHTaIOlIMe Ha TP. 
OuHax yo 50 mM. 

Kpome 1MaTomosplx, No JanHbiM A. IT. Kyse, B nopoge IIPHCyTCTBYIOT Kp 
HEBbI€ XKTYTHKOBbIe BOLOPOCH (CHIMKOMareWAThI), EAMHMUHBIE paquouap 
HM CHHKyJIbl ryOok. 
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Puce. 1. Iuatomopaa raiuHa U3 BepXHeOJIHPOWeHOBbIX 
oTsoxKenuit (Ox Horo Maurpiuwiaka. *. Hukowb 90 
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Kak cuutaet A. I. Kyse, HaHOoulee OaPONPHATHBIMH YCJIOBHAMH IA Ku3- 
{ JMATOMOBbIX BOAOPOCJeH, HaWJeHHEIX B MCCJIEOBaHHBIX MOposax, ABAAIOTCA 
OPCKHE YCJIOBUA C HOPMAbHOM COMeHOCTbIO. ITO He KacaeTCA %PYTHKOBHIX 
opocsieH HW PaMMOJAPHH, KOTOPble BOOOLe OTCYTCTBYIOT B MIPeCHbIX, a TaKKE 
IPeCHCHHBIX BOaX. 

Bonpoc 0 TemMepaTypHOM pexkuMe BepXHeOJINFOMeHOBOTO MOPA MOKA MO%KHO 
WMaTb JMWb MpeqNOMOXKUTeIbHO. Pay seMeHTOB (bOpbl B WaHHbIX OTWMO2Ke- 
aAX — KaK J\MaTOMOBBIX, TAK H CHJIMKODATeIAT — CBOMCTBEH TeMJIbIM BONOe- 
aM C TeMIlepaTypOH NOBePpXHOCTHBIX BOX 20 20°. BosmoxkHo, STH yCuIOBMA AB- 
AIMCb CYOTPOMMYeCKUMH (MO ConmocTaBNeHuiO C aHasorMyHO duopolt Tuxoro 
seaHa). XOJIOMHOBOJHBIX 9JIEMEHTOB BCocTaBe (pIOpbI He OOHapyxXeHo. 

CuctemaTwueckuit COCTaB MaHYbillllakcKOli (:pIOpbl OYEHb pe3KO OTAMUAeTCA 
rT cocTaBa (POPbI HUAXKAeTO OHTOWeHAa HW MeHee pe3KO — OT MUOLeHOBOL. C mo- 
leqHel UMeeTCA pA OOmMx BufoB. Ilo-BuAUMoMy, HaHOosee BeposTeH BepXx- 
SOIMTOWeHOBLIH BO3PacT AMaTOMOBbIX, YTO MOATBepKAaeTcA TakxKe (ayHoli 
opamunudep (°). 

CpaBHuTeJIbHoe H3yYeHHe (PJIOPLI WHATOMOBbIX U3 AHAJIOMUHIX OTOXKeHAH 
jaHrEiiviaka u IIpenkapka3ba (a Takxe Kppima u Kapmar) npegcrapisavio Onl 
HAUHTEJIbHDIA MHTepec AIA CTpaTurpaduyeckoH yBA3KH MalKONCKUX OTVIO- 
e@HHH STHX paHOHoB. 

IIpoucxomweHve JHaTOMOBbIX IMOpo YacTO CBA3bIBaeTCH C BYJIKaHH3MOM, 
aK HCTOUHHKOM KPeMHEKHCJIOTHI B BOaX. OHaKO B OMHCbIBaeMOM PaioHe Tpe- 
AUHBIC OTJIOMKCHHA HE HECYT MOUTH HHKAKHX JOCTOBEPHbIX CJIeAOB BY JKaHnye- 
KOH exaATesbHOCTH. B WaHHOM CJIly¥ae CKONJIeHHe HaTOMOBBIX OOycJIOBJIeHO 
PYTMMH MIPpHYHHAMH, H3 KOTOPHIX OCHOBHOM ABJIAJIMCb, MO-BHHMOMY, OCcO6O 
larONpuATHbe YCJIOBAA MHTAaHHA B OacceltHe. O630p aHHbIX MO COBPeMeHHbIM 
opam (*,*,”) MoKa3bIBaeT, YTO MAKCHMAJIbHO HAaCBIILCHHbIMH IJIaHKTOHOM SAB- 
MIOTCA MeCTA BbIXOJa BOCXOJAMIMX TeyeHHH, OOorallleHHbIX OHOTeHHbIMH 
eMeHTaMH. 

Tlo na6mogzeHuto Bpourepcma-Cauzepc (*), HakomseHve JMaTOMOBbIX HJIOB 
yMepeHHBIX H TponmHyecKHX OO/ACTAX B HAaCcTOAMee BPeMA MpPONCXOAHT Tam, 
[@ HMeIOTCA BOCXOJALHe TeEYEHHA, BLIHOCALLMe Ha MOBEpXHOCTb OHMOreHHbIe 
M€MeEHTHI (B NepBy!O OYepeb Cbocdop u a30T). BuaroyapaA STOMy B MOBepXHOCT- 
bIX BOJaX CO3aeTCA COMME NWaHKTOHA (B TOM UHCe WHATOMOBBIX) HU Kak cule 
'BHe — HCKJIOUMTeIbHOe OoraTcTBO UuXTHOayHbl. THNHUHbIMH NpuMepamMH 
AKUX paiOHOB ABIAIOTCA KasmncopHulickoe nodepexbe Amepukn, Ilepyauckoe 
oOepexbe, 3amuB Youu Ha 3anaqHom noGepexbe Adpuku, Kpacuoe mope, 
paBulicKHi 3aMB UT. J. 

Bpourepcema-Canjepce noyuepkuBaeT Jlasiee HHTepecHoe ABJIeHHe, XapakTep- 
o¢ JIA MOMOOHBIX OOsacTelH,— MaccoByto TMepvosyuyecKkylo rHOeb MOPCKHX 
MBOTHBIX (B TOM UHCJIe pbIO H MJICKOMMTAIOWIMX), BbISBAHHY!O Ce3OHHbIM IIBeTe- 
MeM BOJIbI IPH MaCCOBOM pa3BHTHH NepHAuHeH (quHOdareAT). IIpu 9Tom 
OcayloK MocTyMaeT rpoMaqHoe KOJIMYeCTBO OpraHWyeckoro MaTepHaa. 

Takum o6pa3om, B pesysbTaTe OCOObIX rHAPOJOFHYeCKUX YCJIOBUM HU CBASaH- 
bIX C HHMH OHOJOrMyeCKHX MpoleccoB B 9THX paHOHaX HaKallIMBaloTCA CMellu- 
MYHbIC UsIbl C GONbIIMM KOJIMYeCTBOM OpraHwyecKoro BelllecTBa, KocTeli pbid 
WMaTOMOBLIX BOJopocvieH. OTH HJIbl, KpOMe TOPO, OTJMYAaIOTCA OTCYTCT- 
eM KapOOHATOB, HaNMYMeM CepOBOLOPOAa H CKYAHOCTbIO NOHHOM (bayHbl MOJI- 
(OCKOB. 

Jlanupie Bponrepcma-Cangepe mpescTaBisioT OoJbWIOM MHTepec JIA BbIAC- 
SHU TeHeE3HCa COBPEMEHHEIX AMATOMOBBIX HJIOB, U, B YACTHOCTH, XOPOLIO OObAC- 
AIOT MapareHesuc AMaTOMOBEIX C HXTHOAaYHOH B OCa{KaX, TO OYeHb XapakTep- 
) TAKXKE UH WIA ApeBHux OOpa3z0BaHuH. ; 

OHM u3 mpumepos Takoit accolMalluu *opbl AMATOMOBBIX Cc PayHOH pbi6 
BIINETCA TIPHBEMeHHbIM paspes BepXHero OwMToleHa lOxuoro Manrpilliaka. 

Vi. A. Wampati, onucpipaa Mecropoxkzenue AuaTomuta B Kppimy, oTMeuaer, 
(0 CJIOH J[MaTOMUTAa CBASAHbI C TEMHEIMH OMTYMMHOSHBIMH TPeCTHYHEIMH PI HaMu 
KOCTOUKaMH M 4elllyeli ppI6 (°). 
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Uepnpie OuTYMHHOSHbIe «pbIOHble» cab! Kamupopxun (bopmanusa A 
Tepeli) OTMMYAIOTCA MCKJIOUNTEIbHBIM OOHIMEM KPeMHEBbIX OCTATKOB AnaTC 
BbIX; @HAJIOPMYHbIM Maparenesuc HaOwMOfaeTCA B TaK Ha3bIBaeMbIX MCHHJIMTO 
cuaHiax Kapmat u T. O. 

IIpupegenuple (:bakTbl, KOJIMUECTBO KOTOPBIX MOXHO ObIIO Ob! yBeHY 
yKa3bIBaloT Ha TO, UTO CBA3b Me%KLY AHATOMOBLIMH BOROPOCAAMH HW OCTATK 
pBlO B ONMCAaHHBIX OTMOxKeHHAX ]Oxuoro Manrplliimaka He cayualina. Bur 
IIPHATHBIC YCJIOBHA MHTaHHA B JaHHOM yuacTKe GOaccelina (OOyc/OBeHE 
110-BHJHMOMY, HaJIMuHeM BOCXOMAUIMX TeyeHHH) cHocoOcTBOBaI OOUJIbH 
Pa3BUTHIO JHaTOMOBBIX BOMOPOCMeH HU PbIO c MOcseLYIOULMM COBMECTHBIM HX 
XOPOHeHHeM. 


Bcecow3Hblit HHCTHTYT MUHepasIbHOTO CbIpbA Ilocrymuio 
20 XI 1959 


WMTHPOBAHHAA JIMTEPATYPA 


‘A. Tl. ApxanreabcKkuit, Ycnosua oOpasopanua HebTH Ha CesepHom Kapk 
1927. 2? A.II. Kyse, Tp. Mucr. oxeanon. AH CCCP, 22 (1957).. * Jl. Av Sem 
Buu, MayHa u OuOsOrMuecKad MpoxyKTHBHOCcTS Mops, M., 1947. 4H. M. Ku aunog 
Puypouorua Mopeit u comoHopaTEIx Box, 1938. © A.C. Croasapos, Bros. Haydno- 
HHY. HHdopm. BMMC, 3 (15), 8 (1958). §® HW. A. UWlampau, Yu. 3an. Poctosck. yu 
B. 10, 113 (1937). 7M. Brongesma-Sanders, Kon. Ned. Ak. Wet., Verh. . 
Nat. Tweede Sect., Deel, 45, Ne 4 (1948).} 
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Zorazayn Akagemun nayr CCCP 
1960. Tom 131, Ni 4 


PEOJOVH A 


JI. H. KYXPHH 


O BEPXHETOPTOHCKOH MEPECbIMW (BAPE) 
ME)K]Y COJIEPOXMHbIM BACCEHHOM WU OTKPbITbIM MOPEM 
NIPEQEJIAX FOrO-3ANAXHOK OKPAWHbI PYCCKOM MJIAT@OPMbI 


(II pedcmaereno axademuxom H. M. Cmpaxoeoim 8 XII 1959) 


B HauaJle BePXHETOPTOHCKOrO BpeMeHH B Mpefedax ioro-3alalHOH OKpPavHbl 
yecKoH muatdopmp: u IIpeykapnatcKoro KpaeBoro mporv6a B pe3yubTaTe 
pancrpeccuu mops (°,?) Ha tbone cyllecTBOBaHHA KOHCeAUMeHTAILMOHHBIX CKJIa- 
ok (*) BOSHHK MOPCKOH coOJlepomHbI OacceHH Cc HeMOCTOAHHbIMH rpaHuwamu. 
) HEM ObIJIM OCTpoBa HU MowyoctpoBa. Hasmuve HX B OCHOBHOM OOycJIOBJIeHO pa3- 
HTHEM OTJCJIbHBIX NOAHATHH, B NpesesaxX KOTOPbIX OTCYTCTBYIOT alluu coue- 


Puc. 1. UepeqoBanue colikos rumca (TeMHOe) H XCMOreHHOrO H3BeCTHAKA 
(cBetioe). C. Uupeu; 7/19 HaT. Bed. 


owHoro OacceliHa H cpa3y Ha OTJIOMKeHHAX HW2XKHEFO TOPTOHA UI Oovlee DpeB- 
MX Mlopomax 3aseraioT necuaHuKu c Chlamys neumayri Hilb., Chl. galiciana 
lilb. BepXHero ropv30HTa BepXHero TOPTOHA. 

Comepomubiit Gaccelin moulambIo Gomee 35 000 Km? 3a Bce BpeMsA cBOErO cy- 
lecTBOBaHuA — OKOuIO 36 000 ser (?) — HaxOMJICA B HeTlocpeACTBEHHOK CBA3H 
OTKPbITbIM 9MHKOHTHHEHTAJIbHBIM MOPeM, MOKPbIBaBLIMM CeBepHY!O, CeBepo- 
OCTOUHYIO H BOCTOUHYIO, MeHee TOJBHXKHbIE YaCTH 1OFO-3allayqHOH OKpavHbl 
yeckol muaTdopmpl. Bpema dopMupoBaHHA XeMOreHHEIX (pallu coJlepoqHoro 
accelina GbIJIO MOACUMTaHO TO JaHHbIM C€30HHOM CJIOMCTOCTH, XOPOLIO BbIpPaxkeH- 
oH B paye paspesos (cena Ulupen, Ulkno, Uepye, Konoxouun, Oubxosxa, 
alKOB, SaJlelluKH u Up., KypopTHt Jlto6exb Map, Hemupos). CKopoctb na- 
ONJeHHA TOAMYHOrO OCasOuHOrO puTMa (cJlOeK aHrHApHuTa + clOeK KapOoHa- 
a) cocTaBulseT B cpesuem 0,3 70 2—4 mm Bro (puce. 1). B page mect nepsuunas . 
JIOMCTOCTh MaCKUpyeTcA NOMYaTOCTbIO, BOSHUKIWel pu Nepexofle anrusputTa 
rumc. CKopocTb HaKOMJIeHiA aHTHAPHTOB, KapOonaToB, MO HaOw1OLeHMAM 
COBPeMeHHBIX COJIAHBIX OacceHHax, COCTABJIAeT B CheHeM 0,5 70 2—3 mm Brow 
). B ycnopuax apuqHolt KMMaTHYeCKON 3OHbI pexXUM COJepogHoro OacceltHa 
PasHbIX efO YaCTHX U3MeHAJICA HeowMHaKkoBO. IluTaHve yacTu Oaccelina, Ha- 
OAMeHcCA Ha TePpHTOPHH MIaTPOpMbI, NPOMCXOLUJIO B OCHOBHOM 3a CueT BOY 
TKpbITOrO MOpA. Ora uacTb OacceiiHa Nosyyasa OowbiWe BOALI Cc HanOovlee HU3- 
Of KOHMeHTpalluelt come. Hamu mpu usyyenuu *aliuit u B STON OONacTH ObIa 
CTaHOBJIeHa 3€BHCHMOCTb MHrpallMH UX OT PasBHTHA KOHCeAHMeHTALMOHHbIX 
KaoK. B CHHKJIMH@JIbHbIX CKJIaKaX MOI[HOCTH aHIHAPHTOB u PHIICOB, Kak 
paBusio, YBeIMYeHbI, a B AaHTHKJIMHAJIbHbIX CKJaqKaX HaOJofaeTCA pe3koe 
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YBeJIMYeHHE MOULHOCTeH X€MOFeHHbIX H3BeCTHAKOB. K nocJieqHHM MpH) ove! 
IIPOMbILWJICHHbIe CKOMJICHHA SMMreHeTHYecKOH cepbl. IIuraHne uacTu Oucceh 
c Oovlee HHTCHCHBHBIM Tlorpy2KeHHeM J\Ha, KOTOPadA HaXOHJIaCb BO BHYTPeHH 
30He KpaeBoro NpornOa, OCyMIeCTBIAOCb C OJHOH CTOPOHbI BOaMH, MIpowe 
WIMMH HadaJIbuble CTaqWH KOHI@HTPHpOBaHHA B YacTH OacceliHa, pacioJloxKeHH 
Ha llwiaTdopMe, ac Apyro cropoHbl — BO,aMH KapnNaTcKOH cyl (MoBepxHoOC 
HbIMH i MOJi3€MHBIMH), KOTOPbl€ BHOCHJIN He TOJIbKO paCTBOPeHHble BeULeCTBA, — 
uM TeppHreHHbI MaTepvad. [myOuHa u ovepTaHHua OeperoBoH AHHUU Oaccel 
B lipeyedaX BHYTpeHHeH 30HbI MporHOa M0 Mepe KOHUeHTPHpOBaHHA palibl 0 
HsAJIMCb, HW OH, B CBOIO OYepeb, HEOMHOKPATHO PaciayasicA Ha CHCTeMy Ppa3HOE 
JIMKUX O3ep (pation Mogpuya, Cre6uuka, Pompinn, Kamyuta uv ap.), pala kot 
pbIX HapsAy c KapOonatal 
H cyJbaTaMu Oplia Hac 
WleHa KaJIHHHbIMH COJIAM 

Hasmune cpequ ruc 
(Uepye u gmp.) u Xemore 
HbIX M3BecTHHKOB§ (Iuu 
cxoe, Jly6posuua, Borytu 
Moony H Ap.) BKITOUeH! 
yIJIOTHEHHBIX JIECCOBH HI 
CYIJIMHKOB, JIECCOB HU cymec 
CBHJETEJIbCTBYET O MPOABJ 
HMM 3O0JIOBOrO MepeHoca TO 
KOOOJIOMOUHOTO MaTepHad 
TlocraBuyHKOM moculeqHe 
ABJIAJIHCb B OCHOBHOM CE 
JOBbIe UaCcTH (OCTPOBa) KO 
CeHMeHTaHOHHbIX MOH 
THH HW OapoBasd NOBepXHOCt 
B rumcax (Uepue, pation IT 
muua WM fp.) W XeMOreHHI 
u3BecTHAKaX (BopuieB OK 
uo Ilepempnuaan, Kontox 
HopocevIKH HW Jp.) HaMH C 
HapyKenbl Mpocion (10 4 cM) ByKaHMYecKHX TydoB, TyPUuTOB Mu OeHTOHUTC 
B MaJIbIX KOJIMYeCTBaX OOJIOMOUHBIX MHHePaJOB THKeMbIX C—pakUui rumcoB 
anrugputos HM. M. CyxopcKoli B Hallux oOpaslax BCTpeyeHb! poroBasA OOma 
Ka, TpaHaT, XJIOPHT, WHPKOH, PyTHJ, TypMadHuH uM depporunepcteH. B serki 
(bpakUMAX HapALy C APyrHMM MMHepaaMu BCTpeyaoTCA OGJIOMKHM ByKaHHY 
cKoro CTeKJIa C MOKa3aTeJeM MpesomieHuaA N1, 491. B npenesmax )KypaByeucko 
yHaCJIeqOBaHHOrO KOHCe€MMeHTaLMOHHOPO MOAHATHA, B OKpecTHocTsAXx c. Ma 
HUCKa, Obla OOHapyxXKena Kpyrviad KOHKpellusA Wuamerpom 0,8 m u Becom 120 x 
COCTOAMLaA H3 KYCOUKOB CKPBITOKPHCTaIMYeCKOrO PHNCa, OTAEJIeHHbIX pyr 
Apyra X€MOreHHbIM MHKPO3ePHHCTbIM H3BECTHAKOM C TIpHMecbio rulca (puce. § 

B uepte r. JIbBopa u ero OKpecTHOcTAX, B paiione cen Sy6xKa, PmuucKc 
Ay6posuust, Wkn0, Hospocenku (B61u34 Sonogepa) u ApyruX MecTax MHC 
pH aHaJId3e B3AHMOOTHOWIeHHA BO BPeMeHH HM MpOCTPaHCTBe BbIJeJICHHbIX HU X 
pOWO OXapaKTepHSOBaHHbIX Pa3JIMUHbIX (alu TOPTOHa BbIABJIeHa Tepecbl 
(Gap), CyllecTBOBaBlad MexKy MOPCKHM comeposzHEIM OacceiinomM ui OTKPBITE 
MOPeM C HOPMAJIbHOHK COMeHOCTbIO BOA. Ee wipuHa B OKpectTHocTaAx r. JIbBO 
AOcTHraeT B CpetHeM 2 Jo 5 kM. B Amy yuacToK nepecbimu mpocuiexKeH Jo 3 K 
ee BbIcoTa ocTuraeT 5—7 mM. XapakTepHble paspe3bl MepecwinH HaXOLAT 
B CTapbIX 3aOpOUleHHbIX Kapbepax npoTus ya. HeaxnucKolt (GoKospaa Penun: 
B MeMCTBYIOMMX MecuaHbIX KapbepaxX Mporus yu. Myauott, Ha ceBpepHoM cKO 
KatisepBambacKkoit BOSBbINIeHHOCTH, MeKy cejlamu SuHecenve u KpuBunit 
mMexyy Ueptosol ckanoit u Kpupuutamu, a TakxKe B patoue ropp Patun. 

B coctrape Mepecbin mpeoOanaer pasHo3epHucTEii necoK x%KeTOBATOrO 
S€JIEHOBAaTO-Ceporo WBeTa C BKJIOUCHHBIMH B Hero ca60OKaTaHHbIMH Tibia! 
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Puc. 2. Konkpelusa H3 rumica M XeMOreHHoro M3BeCTHAKA. 
1/19 HaT. Be. CneBa AA MacuiTa6a KypHHoe Aino 


jo 0,3 M) mecuannkos c Isocardia cor L., Thracia ventricosa_ Phil., Chlamys 
cissa Favre, Cardium praeechinatum Hilb. u xopoulo oxaTaHHbIMu AHuTOTaMHHe- 
BIMM 2K€JIBAKaMH HM2KHEFO TOPTOHA. CpeqH TOHKO3€PHHCTHIX MeCKOB Cc peKUMU 
aJledHuKaMH KBaplla HM KapOOHaTHbIMH CTAXKeHHAMM HeMpaBUbHOl opMbl 
cTpeyaioTca OyrpucTble yyacTKH 90NOBOrO Mecka (KapOonaTHocTs 3,1 %) c 90N10- 
bIMH BOJTHONPHOOMHEIMH 3HaKaMH, JIMH3OBHHbIe Teva, TOJILLMHOH Jo 2 M, yIlJIOT- 
CHHBIX KapOonaTubix (12,6%) meccoBUAHbIX CyrIMHKOB CBeTJIO-2KeJITOFO IBeTA. 
MeXaHH¥eCKOM COCTaBe HX MpeoOsalawT MbIVIeBaTble YaCTHILbl MaMeTPOM 
20—0,05 mM, c HeOobIOH mpH- 
€CbIO HJIOBaTbIX (MeHee 0,001 mm)— 
0%. B 90m0BbIX NecKax (r. Patuu) 
M TJibI6OBO-OOOOBHAHBIX X€MOreHHbIX 
M3BeECTHAKAX C JIMH3aMH MbIJIeCBaTbIX 
meckoB (Kapbep mpotus yu. Myynoii) 
HaMu Oblia OOHapyxKeHa Ha3semMHaA 
payHa Helix sp. (puc. 3). B 1893r. 
A. JlomHukui cpequ xemMoreHHBIx 
U3BECTHAKOB c. SyOxKu Halen Plan- 
orbis aff. laevis Kl. u ornmeuatKu 
cTeOvleH pacTeHHH. OTa o3epHasn cha- 
WMA PacnoomweHa B Mpefesax Oapa. 
Ta uacTb nepecbimu, KoTOpada oOpa- 
ieHa K OTKPBITOMY MOP}0, C/IOKCHA Pye. 3. YuacroK mepecsinu. Y mMosorKa rabiba 
cCEPHIMH, SeCJIEHOBATO-CePbIMH TWeCKa- necyaHuka c MopcKol dayHoli. Bpnue ee — 
MH, HCTIeWpeCHHbIMH pa31M4HOK (bop- PIbISOBO-OOOOBNAHbIE XEMOPeHHbIe H3BECTHAKH; 
VIbI o6p a30BaHiAMH (qo 45 cM) yep- HHMKe WH CJeBA— ZOJIOBbIe NeCKH. TY. JIbBOB, 
ya. Myunaa 
HLIX MW OypO-KpacHbIX TeCKOB co 
3HAUHTEJIbHBIM COepxKaHveM cep- 
HucTOrO 2Kesle3a. CpeqH 93THX MNeCKOB BCTpevalOTCA UHOra pa3JIHdHO 
IPHEHTHPOBaHHble JIMH3bI TEMHO-CePbIX PHAPOCJIOAHCTHIX JIMCTOBATbIX, MeCTaMH 
leCUaHHCTbIX TIMH C PeKHMH WM YrHeTeHHbIMH cbopamuHudepamu (Elphidium 
sp., Uvigerina sp., Sphaeroidina sp., Globigerinoides sp.) u xeuITHIX 6eHTO- 
IMTOB. I IMHbI C yYTHeETCHHbIM KOMIWJI€EKCOM MOPCKHX (opaMHHH@ep cBueTeJIb- 
‘TBYIOT O TlepeJIMBaHHH MOPCKOM BObI HOPMAJIbHOH COJIEHOCTH Yepe3s OTJeJIb- 
ible yYaCTKH MepecbilIH BO BPeMA CHJIbHBIX Oypb. B rumuax E. 3. Mcaryaopa 
OHAPyAXUa OeLHbI CNOPOBO-NbIIbIeBOH KOMIVJIeKC C MpeoOwaaHHeM TIbIJIbILbI 
em. Pinaceae u Taxodiaceaé; NpHcyTCTByIOT B MaJIbIX KOJIMYECTBAX CIIOPbl 
‘em. Polypodiaceae. Te necuaHble yuacTKH Mepecbillu, KOTOpbie OOpallleHbl K CO- 
MepOqHOMY Oacceliny, BKsNOUaIOT B CeOH JIMH3bI, OOJIOMKH HM IviblObl XEMOreHHBIX 
A3BeECTHAKOB, M€CTaMH OpeKYHPOBAaHHIX, a B PAMe CJyyaeB JIMH3bI THMCOB AVI- 
i010 20 10 m wu TommHHOL Jo 2 o (8). TlocmeqHue BOSHHKJIM 3a CUeT OCAKOB, Ha- 
MbITBIX BOJIHAMM COIepoyHoro Gaccelua. Ilepecbilib, OOpallleHHaA K OTKPbITOMy 
Mop1o, uMeeT ca6O H30rHyTblIe OVepTaHHA. K He MpHMbIKaIOT B OKpeCTHOCTAX 
, JIbBosa (Ileckosas u Koptymosas roppt, ys. CyBpoposa, cea Touocxo, Bop- 
ca Jlomunukanckue, UIkno0, J{y6poBuubt vu Ap.) Mecuanble Palluu, MOLLHOCTbIO 
10 7 M, C MOJIIOCKaMH, MOPCKUMM e?KaMH HM Ap. (ocaaku cyOMTOpamM Mops) 4 
IMH3aMH OCHTOHHTOB. 

Tlepechinb, ABIAOULadcaA Oeperom coslepoqHoro OacceliHa, CHJIbHO H3BHJIMCTA. 
BOM3H Hee H Blan OT Gepera (MpoTHB MpO.IMBOB B Tele Mepecbilu) Cpequ XeMo- 
‘CHHBIX H3BeCTHAKOB C pelKOH yrneTeHHOli dbayHol (Venus sp., Ervilia sp.) 
scTpeualoTca yYacTKH KBapleBbIX MecKoB (paiion ce Uemepuutt, borytun, 
“jIMHcKOe U Ap.). B ocHOBaHHH M XeMOreHHBIX H3BeCTHAKOB (JlioGenb BemuKun, 
(Tpayly u [p.), H MecKOB HepeAKO Ha OTJIOMKEHUAX HHKHEFO TOPTOHA BCTpedaeTcH 
copa BbIBeTPHBaHHA. q 

AnasM3 MOULHOCTeH OJHOBO3pPaCTHBIX (alu Mo OMHY UM Apyry!o CTOPOHBI 
lepecbilIH JlaeT cooTHOWeHHe | : 6, T. €. MOLLHOCTb OTJIOXKeHUH (aHrupUTHI, PHun- 
bl, H3BECTHAKH) CoNepogHoro GOaccelia B WecTb pa3 Oosbile necuaHbIxX ocal- 
‘OB OTKPbITOTO MOP. 
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Mbt cTrpemusuch K No_poOHOMy H3JIO%KeHHIO MaTepHasla, OTHOCALLero 
K Tl@pecbIIIM, B CBA3H C TeM, 4TO JO CMX Nop, Kak yKasbiBaert JI. B. Hanupxe 
(°), «MepecbINH B HCKOMae€MOM COCTOAHHM NOYTH HeH3BeCTHbI, a MPHBOLMME 
B JIMTepaType IpuMepbl He MOryT CUMTATbCA HeECOMHEHHO JOKa3aHHbIMH». 


JIbBOBCKHM rocyJapcTBeHHEIt yHHBepcutTet} Tlocrynuso 
uM. Msana @panHKo 8 XII 1959 


UHTHPOBAHHAA JIMTEPATYPA 


1J].H. Kyapuu, JAH, 93, Ne 5 (1953). 2 JI. H. Kygxpuu, Yu. 3an. JIpsosel 
yous. uM. MB. panko, 35, cep. reow., B. 8, JIbBos, 1955. 3 JI. H. Ky apuu, Teo. xypn 
AH YPCP, 17, B. 4, (1957). 4 JI. H. Kyapuu, Y36. reom. xypu., Ne 3, 30 (1959 
° J.B. HanusxKxun, Yuenune o danuax, 4. I, M3y. AH CCCP, 1956. * J. Il. Hai 
aux, Brown. MOHITI, org. reon., 26 (3) (1951). *H. M. Crpaxos ugp., O6pasopaHt 
OcaKOB B COBPeMeHHEIX BOfoemax, M3n. AH CCCP, 1954. 8 A. M. Lomnicki, Now 
odkrywka gipsu pod Lwowem. Kosmos, 16, Lwow, 1891. 
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Aoruagn Akagemun nayrx CCCP 
1960. Tom 131, Ni 4 


rEOJIOTH A 


M. A. CEMUXATOB 


HOBbIE AAHHDBIE MO CTPATHFPA®HH 
BY JIKAHOTEHHO-OCAJOUHBIX OTJIOKEHUH 
BEPXHErO MPOTEPO30H EHHCEMCKOrFO KPS)KA 


(IIpedcmaeaeno axademuxom H. C. Iamcxum 26 XI 1959) 


Ilo sanaqHol okpauHe Enncelickoro Kps#xKa, B OTJIM4He OT OCTaJIbHOL ero 
fepPHTOPHH, B CJIOXKeHHH BePXHeFO MpOTepO30A 3aMETHY!0 POJIb UIpaloT BYJIKa- 
joreHHble OOpasoBanHHA. B Huxkuem Teyeuuu Pp. B. Ilut, rye Bckppirs yale 
)aspe3bl STHX OTIOMKeHHH, UX usyuasn A. K. Melictep, H. H. lepakos, T. VU. Ku- 
puueHKO, b. H. Top6yuos, B. U. Bonk, IO. A. Ozepcxuli u ap. Han6ouee zp06- 
fyl0 CXEMY PaCUJIEHEHHA paccMaTPHBaemMbIx Nopor npeqoKu LT. MW. Kupuyen- 
ko (7,°), KOTOPBIM BbITeMJI B HHX 7 CaAMOCTOATeJIbHbIX CBHT HM COMOCTaBHJ UX 
> STAJIOHHEIM pa3pe3OM 1Oro-BOCTOYHOH yacTH Enncelicxoro KpsxKa. IO. A. Osep- 
KUM, MpOBOHBWHH B HH30BbAX Bb. Il]uta reomornyeckyio cpemky (1956— 
1958 rr.), IpHUWleJI K BLIBOLY, YTO Pa3BHTbIe 3]eCb OTJIOMRKEHHA XOPOWO yKsMaLbI- 
BAIOTCA B CXEMY PaCWJICHEHHA BepXHero NpoTepo3s0A, NpHHATy!o KpacnosapcKum 
PeqOrHueCKHM yiipaBueHvem Avia EnncelicKoro kpsxa (4). [yrem kapruposa- 
una IO. A. O3epckuit BbIACHHJI OCHOBHbI€ YEPTLI CTPYKTYPbI palioua HW oKasau 
IpaBuJIbHOCTh mpoBoguBunxca T. HW. Kupuyenko conoctaBseHuli COCHOBCKOli 
CBUTHI CO CBHTOH KapTOUKH, MpOcJIequB TEM CaMBIM STOT BaxKHEHWHH MapKupyto- 
HM TOPH30HT B OOJIaCTAX Pa3BHUTHA OCaNOUHbIX H BYJIKAHOTeHHO-OCaOUHbIX 
OTJIOMeHHH B HU3ZOBbAX p. BH. ur. Boiuenexauue cputsr I. MW. Kupnyenxo 
§bIIM BKOYeHbI IO. A. O3epcKuM B cocTaB NOTOCKYHCKOM HW KHpruTelickol cBUT. 

Axstop HacTosulei ctaTbu B 1959 r. nowyund HOBbIe WaHHble MO cTpaTu- 
Ppabuu ByJIKaHOreHHO-OCaOUHbIX HW OCAalOUHbIX OTJIOKeHHH BepXHero MpoTepo- 
308 Hu>KHero TeyeHuaA p. BD. Int, a TakxKe No yBAa3Ke pasHodallMaJIbHbIX CBT 
STOFO palioHa Mexkyy codon. 

Bepxuul mpoTepo30i paccmaTpuBaemoro palonHa CJlaraeT CJIO%KHY1O, Tak 
HasbiBaeMy!0 OpJIOBCKY1O CHHKJIMHaJb (puc. 1). Ha ee BocrouHoM Kpbiie OOHa- 
KaIOTCA OCaMOUHbIe MOPOJbl, MOCJeOBATeJIbHOCTb HallJIaCTOBaHHA KOTOPbIX 
COBMalaeT C MOCMELOBATeJIbHOCTbIO OJLHOBO3PaCTHBIX OTJIOXKeHHHM OrO-BOCTOUHOK 
gacTH Enucelickoro KpsxKa. OTO OOCTOATEJbCTBO MOSBOJIA€T CONOCTABHTb paspe- 
3bI 3allaHOM M 1OrO-BOCTOUHOH YacTeli KpAx%Ka HU C HEKOTOPOH MoJIeH yCJIOBHOCTH 
BLICJIUTb Ha BOCTOUHOM KpbiJie OpJIoBCKOM CHHKJIMHAaJIM aHaJIOrH CBHT yyepeli- 
cKO, MOroprolicKOH, KapTOUKH, KpacHoropckKoOH, W2KyPCKOU, WyHTapcKol u Ce- 
boro Kwoua *. 

Ha 3allafHOM KpblJle CTPpyKTYpbl HB ee Ape B COKeHHM BepXHerO MpoTepo- 
301 3AMETHYIO POJIb IpuHoOpeTaioT By/IKaHOreHHble OOpasoBaHHA, HO OHM He 
A3MEHAIOT OOMLEH MOCJIeOBATeIbHOCTH MOpOA HU TOJIbKO Kak Obl HaKJabIBaloTCA 
wa Hee. [losTOMy MpeCTaBJIAeTCA BO3MOXKHBIM HE BbIeNATb OCOObIX CBUT B BY.JI- 
KAHOreHHO-OCaOUHOH dballuH Tem Oovlee, YTO reOJIOrMYeCKHM KapTHpoBaHHeM 
3 penenax Opsmosckoli cunksMHamu (10. A. Osepcxuli, M. A. CemuxaTos) JoKa- 
3AHbI TIepeXOMbI NO MPOCTHPAaHHlO BYKaHOreHHO-OCaNOUHBIX CBUT B OCaOUBHIC. 

Cxembl pacuJleHeHH HH%KHUX TOPH3OHTOB BepXHerO MpoTepo30A HH30BHH 
). B. Tut, npeanoxennpie T. MW. Kupuuenxo (?) u JO. A. Osepcxum, xopouio 


* Tleppnie 5 cpuT B palione snepsple Bbigenut I. W. Kupuuenko; orioxkenua WyHtapcKoli 
BUTbI OH CUHTaJI KpaCHOrOpCKHMH, a MoOposbl cBHTbI Ceporo KviOu%a BbIJeIAN B OpsOBCKyIO 
BHTY HM CONOCTaBJIAJI HX C HH3aMH OC.IAHCKOM CepHH. 
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corlacy!oTCA Mexkyly coOol; MoATBep*aloTcCA OHH HW HallHMu paOotamu, 4T¢ 
MO3BOUIAe€T HAM OersiO OCTAHOBUTbCA Ha 3TOH YaCTH paspe3a H OCHOBHOe BHHMa 
He yJeJMTb HanOoslee CHOPHbIM erO BepXHHM TOPH3OHTaM. 

J[pepuelitine mopogbl, yyacTBy!ollve B CIOXKeHHH OpJIOBCKOH CHHKJIMHaJIN| 
OTHOCATCA K Noroprolickol cBuTe. Ha BocTOUHOM Kpblle CKJaqKH OHM NpecTaBi 
JIGHbI OOBIUHBIMH JIA Hee TEMHbIMH CPU JIJINTOBHAHBIMH, HepedKO aJIeBPHTOBbIME 
CJlaHIaMH H aJIeBpOJIMTaMH, a Ha 3allaqHOM KpblJle — TeMH 2%ke MOPOaMu C Mpo) 
caoamu oT 0,2 70 50 » 
Tydos u TydonecuaHH; 
KOB B HHKHeM UaCTH} 
3a npenenamu Op.0B 
CKOH CHHKJIMHaJIH M0; 
roprolckaA CBHTa MOC; 
JI@OBAaTeJIbHO MOACTH: 
WaeTcA (Pu JJIMTaMH ye 
pelickoH wu ropOnHvIOK) 
CKOH CBUT, a Ha KPblJIb 
AX CHHKJIMHAJIM Cora; 
CHO TlepeKpbIBaeTCs 
CBUTOH KapTOUKH. 

Ha BocToke paHouHé 
CBUTa KapTOUKH B HHXK- 
Hel wacTuH MpecTaBuJe- 
Ha CBeTJIO-cepbIMH ¥ 
OpaHXeBbIMH MIHTYAa+ 
TbIMH KP@€MHHCTBIMH H34 
BeCTHAKAMH, C JIMH3a- 
MH KpeMHA HU poco, 
AMM KOPHUHEBbIX H34 
BeCTKOBO - I'JIHHHCTHI» 
cuaHies (100 — 120m). 
BepXHeH — 


Pen 
E45 
(ee 4a OB 
Es, A | i 
Ee Do Hn Fane Pret 2 aonb san nenenaill 
CHPeHEBBIMH, Moslocua’ 


Res bla 
Essie CL7 2s 


Puce. 1. CxemaTuyeckan reojloruyecKand Kapta 6acceliHa HH>KHe- 
ro Teuenua p. B. TInt (no Ha6oeHHAiM aBTOpa H NO TaHHbIM 
I. MW. Kupuuenxo, C. I. TMerposa u 10. A. Os3epcxoro). I— 
HMKHHM KemMOpuh, 2—9 — BepxHul mpoteposou; 2, 3 — cBuTa 


TbIMH, TJIMHACTO-H3Be; 
CTKOBHCTBIMH CJIaHila; 
MH, C IIpOCJIOAMH $k 


Ceporo xkwioua (2 — BepxHaAA Mo_cBuTa, 3 — HWKHAA NoscBu- 

ta), 4, 5 — wyHtapckaa cButa (4— BepxHaA nogcsuta, d— 

HWKHAA NoAcBuTa), 6 — WxKypcKad cBuTa, 7 — KpacHoropcKaa 

cBuTa, 6 — cBHTa KapTouku, 9 — moroplolickaa cpButa; 10 — 

rpanuTH; // — riaBHeliiue pa3viombl; 12 — 3eMeHTHI 3aJie- 
TaHua 


maukKaMH TaKHX «Ke 
KaK HW HWKe, U3BeCTHA: 
KoB (120—150 m). Hi 
3allale 93Ta CBUTA CJIO, 
%KeHa TOJICTOCJIOMCTHI 


MH CepbIMH H3BeCTHA 
KaMM HW JOJIOMUTaMH, IPH BbIBETPHBAaHHH UpHvoOpeTalouluMH oOpaH>KeBbli 
upeT. Cpequ HUX 3auleraloT Npocsiov Jo 5 M TydorecuanuKos u Ty@oB, a B BepX 
HeH 4acTH TyPOKOHTOMepaTbI H ABa WacTa BHYTPHPOpMallHOHHBIX KOHTJIOMe 
patos. MouHoctb onucaHHbix nopogx 300—350 mo. | 

Crpaturpaduyeckn Bbillle 3avleraeT culaHieBad cBuTa, Mapavuenu3syemas 
C KpacHoropckoH *. Ha pBocTouHoM Kpbluie OpJioBcKoli CHHKJIMHaIH On: 
CBA3aHa MOCTeMeHHbIM MepeXOJOM CO CBHTOH KapTOUKH HU MpescTaBsena MOULHO! 
(1500—1700 m) rome rmHucTEIX (PUAUTOBNAHEIX CaHIeB, BHH3Y — 3eJ1eHO 
BaTO-CepbIX, C MauKaMU YePHbIX, BbILWe — YePHBIX, MOJOCUATHIX, HEPeKO C XJIO 
PHTOVJOM, C MPOCJIOAMH aJIeBPOJIMTOB HU NayKOH HSBeECTHAKOB UM JOJOMUTOB. H: 
3allayHOM KPbIJle CHHKJIMHaJIH KpacHOropcKasd CBUTa 3aJleraeT COriacHO Ha CBH 
Te KapTOUKH WH NpescTaBlena B OOWleEM TaKUMH %Ke MOpOaMH MOLLHOCTHK 


* B paspesax toro-BocTouHo oKpanubt Exuceiickoro Kps%Ka Me@KLy cBUTOM KapTOuK! 
H KPaCHOrOpCKOH MECTaMH BBbIJeIAeTCA alaqbuHcKasd cBuTa. B Husopbsx p. B. Ilur ee autono 
ruveckne aHaJlOrH OTCYTCTBYIOT. 
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1500—2000 m, nmperepnesuimmu Oonee cubHEI MeTamopdu3am 3a cuer Gnu30cTH 
K rpanutam. IIpumepHo B cepeguHe cBUTHI CaHUbI B 40-meTposoit nauKe yepe- 


| AytoTca c Muactamu Typonecuanukos. I. MW. Kupwuenxo no Kposse stot nauKn 


MpOBOAMT rpaHully KpyTOWMBepcKOH MH OypMaKHHCKOM CBUT, KOTOpbIe OH cono- 
CTaBJIAeT CO BCeH TYHIYCHKCKOH cepHelt sTaOHHOrO paspesa (2,*). Irn cono- 
CTaBJICHHA B CBeTe€ HOBbIX JAHHbIX He MOryT ObITb NPHHATHI, TaK KaK ONMCAaHHpIe 
MOposb! Ha OOouX KpbIbax OpsoBcKoli cunKsMHasu (puc. 1) cormacno nlepeKpbi- 
BalOTCA KapOOHATHOM CBUTOH, KOTOpas Mo cocTaBy, cTpaTurpaduyeckomy Mmov10- 
KEHMIO H COepKalllMMCH B Hel CTPOMATOJHTAaM XOPOWIO CONOcTaB.IAeTCA C KYP- 
CKOH CBHTOM — BTOpOH CHH3y CBHTOM TYHryCHKCKOM cepuu. 

Jikypckaa CBuTa Ha BOCTOUHOM Kpbivie OpmoBcKoll CHHKIMHAaIM WpelcTaBse- 
Ha TOJICTOCJIOMCTbIMH MH MA@CCHBHbIMH CepbIMH H CBeTJIO-CepbIMH JOJIOMHTaMH 
pexke H3BeCTHAKAMH, ‘MOHIHOCTbIO OKOJIO 400 mM. Ha 3anaze, nop. B. Ilur spe 
ycTbs p. [pemuxu, cBHTa C1I0%KeHa CBeTJIO-CepbIMH H CepbIMH MACCHBHBIMH H3BeCT- 
HAKAaMH, HEPeKO JOJIOMHTH3MPOBaHHbIMH, C IWJlaCTaMH CTPOMATOJIMTOBBIX pa3- 
HocteH. MomtHocTb cBuTsl 3f7ecb 500—550 m. 

BpllllesexKallve NOPOAb, OTHOCMMble HaMU K IyHTapCcKOl cBuTe, Ha BOCTOU- 
HOM Kpbiie OpJIOBCKOH CHHKJIMHaJIM KOHTAKTUPYIOT C JUKyPcKO cBUTOH No pa3- 
JOMY, a Ha 3allayHOM KpblJie CBA3aHbI C HEH MOCTeNeHHbIM Nepexoyom. Ha Bocto- 


Ke HYUKHAA MOXCBUTA WIyHTAapCKOM CBHTbI CJIOKeHA YEPHbIMH MH TeMHO-CepbIMH 
| PIMHMCTHIMM, YIJIMCTO-rIMHUCTBIMH H PJIMHHCTO-aJIeBPHTOBbIMH CJIaHIlaMH, C Mpo- 


CNOAMH Ceporo KBapIHTOBHAHOrO NecuaHukKa H MWIacCTaMH H3BECTHAKOB H JOJIO- 
MHTOB. MoulHOcTb NOACBHTHI IpH6JIM2KeHHO MOXeT ObITb OlleHeHa B 500—800 mo. 
Paspe3 NoCBHTbI Ha 3allaqHOM Kpblie Op JIOBCKOM CHHKJMHAJIM OTIMUAeTCA JMILb 
HECKOJIbKO MOBbIINeHHOH POJIbIO aJI@BPOJIHTOB HW TecuaHHKOB B pa3pe3e. Bepx- 


_ HAA MOLCBUTa WyHTapCKOH CBHTbI, MOLW[HOCTbIO OKOVIO 1000 M, Ha BocTOKe Tipel- 


CTaBJIeHa TAKHMH Ke, KaK HU HWKeE, Canam, COsepKalllHMu Mpocsiov WU Wayku 
3eJICHOBAaTO-CepbIX IIMHHCTO-XJIOPUTOBbIX, HHOTa XJIOPHTO-CepHUHTOBbIX CJlaH- 
WeB H MeCuaHHKOB, a B HM2KHeM YaCTH — HW Nauk CepbIX MaCCHBHbIX H3BeCTHA- 
KOB. OMHOBO3p acTHBle NOPOsbI Ha 3aNalHOM Kpbivie OpJOBCKOH CHHK MHA Mped- 
CTaBJICHbI B HY2KHeEH CBOeH UaCTH HelpaBHJIbHbIM YepeAOBaHHeM 3eJIeHOBATO-Ce- 
PbIX CepbIX H HHOFa BHLIHEBbIX * PJIMHHCTHIX H PIMHHCTO-H3BeCTKOBHCTHIX CJIAHILeB, 
M3BeCTHAKOB HM MepresieH c peMKMMH MJIacTaMH OCHOBHBIX S*pdPy3HBOB MH UX Ty- 
dos. MomtHocTb ITOH nauku oKo0 400 M. BepxHaad 4acTb NOACBHTbI MOMLHOCTbIO 
600—800 m cm0%KeHa YEPHBIMH PVIMHMCTbIMH HM TJIMHHCTO-aJIeBPHTOBBIMH CJIaH- 
aM C MpPOCJIOAMM aJIEBPOMTOB HM MeCTaMH C IacTaMH OCHOBHBIX 9((y3HBoB, 
HX TyPow uv TydomecuaHHKOB B BepXHeH wacTH. 

CrpatTurpaduyecku Bbillle 3aieraeT cBuTa Ceporo Kova. HuxKHAa ee MO- 
CBUTa MIpelcTaBseHa CePbIMH NMOMOCUATbIMH, TOJICTOCJIOMCTHIMH M3BECTHAKaMH 
H JOJIOMHTaMU, CTPOMATOJIMTOBbIMH H3BECTHAKAMA, NOJYMHEHHbIMH HM PIMHUCTHI- 
MM UM PIMHUCTO-H3BeECTKOBHCTHIMH CJIaHWaMH, WiacTaMW HW HeOOJIbIIMMM NaykaMu 
OCHOBHEIX 9ccby3HBoB, UX Tydos, Ty@oOpeKun u Tydponecuanukos. HavOosee 
WHpoKoe pa3BHTHe BYJIKaHOreHHble MOPOMbI WM TIMHUCTbIe CJIaHIbI B COCTaBe 
MOJCBHTbI MMeIOT Ha 3allajle Halllero paliona, no p. B. Int nuxe ycroa p. Op- 
NOBKU. K BocToky poulb a:piy3HBHbIX NOpos MOcTelMeHHO COKpalllaeTcA, a CJO- 
MCTbIe H3BECTHAKH B 3HAYHTeJIbHOM Mepe 3aMelllaloTCA MaCCHBHBbIMH CTPOMaTOJIH- 
Toppimu (B. TInt, swxe pyaba Bepesosoro). B kpaliHemM BocTouHOM pa3spese 10 
p. 6. Tur, y ycrba pyaba Bepe3ozoro By KaHOreHHble NOPOMb!I MOUTH MOJIHOCTHIO 
McuesaloT H3 COCTaBa HW2KHEH MOJCBUTbI CBUTbI Ceporo Kl0¥a, a CTPOMATOJIHTO- 
BbIe M3BECTHAKH BHOBb MepeXOLAT B CJIOMCTHIe, MOMOCYATbIe PasHOCTH, He OTJIM- 
YMMbIe OT aHaJIOPHYHEIX NOPON BepXHeli NoycBuTHI. Ilapanmenbyo c PallMaJIbHbl- 
MM VH3MeCHeEHHAMM MOJCBUTEI MPOHCXOLUT COKpallleHHe ee MOMHOCTH OT Oosee 
yem 500 m ua sanaze m0 200—250 m ua BocToke paliona. Ilo-suzumomy, paccmot- 
PeHHad MOMCBHTAa ABMJIAeTCH He CTOMbKO CTpaTurpapuyeckUM, CKOMbKO PallvaJb- 
HbIM KOMIIJIeKCOM, H BO3BeeHHe ee B Pahl MOACBUTHI ABJIAeCTCH B 3HAYHTEbHOH 
Mepe yCJIOBHBIM. 

* MakcUMaJIbHoe pasBUTHe BULIHEBbIe C/laHUbI HMCIOT B Ape rpa6eHcHHKJIHHaIM B Oac- 
ceHuHe p. SaocTpoBKH. 
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Bepxuasa noxesuta cBurst Ceporo Ks104a, BAAUMOl MoulHocTbIO 600 M, culO- 
*KeHa CePbIMH H IKeJITOBATO-CePbIMH TOHKOMOJIOCYaTHIMH CJIOMCTHIMA M3BeCTHA- 
KaMH HM pexke JOJIOMHTaMH, C PeKHMH MpOCJOAMH PIMHMCTHIX ClaHleB HM MHOra 
rpaBeJJIHTOB C OOJIOMKaMH TeX 2Ke CaHIeB HM H3BeCTHAKOB. BecbMa XapakTepHO 
JIA HS3BECTHAKOB HepaBHOMepHOe paciipesevienve B HAX PIMHUCTOrO MaTepHavia, 
oTUerO Ha NOBEPXHOCTAX BHIBETPUBaHHA NOpOsb IpHoperaioT KappoByto Ooposg- 
YaTOCTb H KOHIJIOMepaTOBHAHbI OOK. Take H3BeCTHAKH BECbMa THIMUHBI LIA 
cBuTbl Ceporo Klioua BepxHero TeyeHus p. B. Tur. 

Cauta Ceporo ksioua (opsioscKas) nol. 1. Kupnyenko BenuaeT paspe3 Bepx- 
Hero Wporeposoa uusopnit p. B. [ur uBpimouHaet HanOoulee MpornyTbie va- 
cTH cuHKsuHaIM (pvc. 1). Bonee momogpe nopogbt B Hus0BbxaAX p. B. Ilur 
Mpe(CTaBJIeHbI KpaCHOWBeTHBIMH NecuaHHKaMH M JOJIOMATaMH HM?KHerO KeMO- 
pua (*) uw oTfeeHLI OT JOKeMOpHsA pa3sJiIoMoM. 

K soctoky oT OpsoBcKkol CHHKJIMHaJIM B COCTaBe BepXHero IIpOTepO30A BYJI- 
KaHOFeHHble MOPOfbl HEHSBECTHBI, a K CeBepy H K Jory OT Hee MO MpocTupaHulo 
CTPyKTypbl BCTpewaioTcs B pe MyHKTOB: No pp. Inoruxe u Uane y yctoa Je- 
BATKH, B HMXKHeEM TeyeHuu pp. KyTyKac, Cosoxu, B BepxoBbax H. Cypuuxu u 
Tapesku (O. II. Topanuosa u 9. A. PanpKkogpa), mo p. Tuc Bpillie BosoKoson, 
y mpuucka HepasrajanHoro, B ucToKax p. Boporosku (®. II. u E. K. Kospa- 
rHHBI), Ha WpaBoOepexbe Enucea pplliie ycrba Aurapp (JI. WH. AntonoscKas)- 
3yecb MwacTbl H WaYKH OCHOBHBIX, CPeQHHX HM HHOra KUCIbIX 9PPy3HBOB, UX 
TyoB MW TyonecyaHukoB 3asleraioT B Moropiolickoli u yepelickol cBuTe. Bouee. 
MOJIO[bIe WOKeMOpHlicKHe CBUTbI B YKA3AHHbIX PaHOHAX HEH3BeCTHBI, HO 10 aHa-. 
Jloruu c OpsoBcKOH CHHKJIMHaJIbIO MOXKHO MpesmNOJaraTb, YTO MW B UX CJIOMKeHUH: 
3eCb BCTpeuaJICA BYJIKaHOreHHbIM MaTepuas. B BepxoBbax p. BoporoBky Mmpo-. 
cIOH TYPOB OCHOBHEIX 9*dy3HBOB H3BeCTHbI B YHBHAMHCKOM CBHTe HH2KHeETO KeM- 
6pua (*). 

SallaquHad rpaHvlla pacipocTpaHeHuA ByJIKaHOreHHO-OCaOUHbIX OTJIOXKeHHH 
BepxHero mpoteposoa EnucelicKoro KpsxKa HeM3BeCTHA, Tak KaK B Mex lypeube; 
Kytykaca u B. CypHuxu 9TH Mopoybl 3aHMMaIOT sallay{HOe, KpaeBoe NOMOKeHHE 
B OOJIACTH BbIXOJOB JOKeMOpHA Ha MoBepXHocTb. Kpalinve %Ke BOCTOUHbIe 43 Ha-- 
3BaHHbIX BbIIle MyHKTOB, PacTAHYBIMecad WemouKol c ceBepa Ha tor Ha 400— 
450 KM, paciioviaraioTca B TOM 30He, KOTOPaa B HU2KHEM KeMOPHH BOLIIa B COCTaB 
BOCTOUHOrO KPblia Tak HasbiBaemoro Kulicko-Jle6axKuHCKOrO NOAHATHA, pas- 
JeJIABINerO HH2%KHEKeEMOPHHCKYIO MHOFeOCHHKJIMHaJIb Ha [Ba CaMOCTOATEJIbHbIE 
mporv6a (°). Bowee 3atlaqHble 13 3THX MYHKTOB TATOTeIOT K CBOAY U 3alayqHOMy 
KPbIJly Toro *%Ke NoAuATHA. Bpay wm NogqoOHaa cBa3b ctyyalina. KulicKo-Jle6a- 
2KMHCKOe NOLHATHE B 3HAYHTEJIbHOH Mepe OOYCJIOBJIEHO PJIYOHHHBIMH passJIOMaMu 
(°). IlpocrpancrBenHaad mpvypoueHHocTh BepxHelpoteposolicKkux sdy3HBoB 
K ydacTKaM, BIOCJeACTBHM BOWeWUM B COCTAB Ha3BaHHOrO NOAHATHA, MO3BO- 
JIACT CleaTb BbIBO], O TOM, YO H B AOKEMOPHN 9Ta 30Ha OTWHYasacb OT CMexXK- 
HbIX OOJIacTelt OOMbUION TeKTOHMYeCKOH akTuBHOcTbIO. Ilo-BuyqumMomy, riyOuH- 
HbI€é Pa3JIOMbl, KOHTPOJIMpOBaBlMe B HW2XKHEM KeMOpHH CTPyKTypy pernoua, 
CyULeCTBOBaJIM WH B BePXHeM TIpoTepo30e H BPeMeHAaMM CJYRKUIA NOABOLAWMMA 
KaHaJiaMu JIA BYJIKAHOreHHBIX OOpa30BaHHi. Bue 30nbI, TAroTeroulel K Kuii- 
cko-JleOs2KHHCKOMY NOJHATHIO, COOCTBEHHO acpiy3uBbl B COcTaBe BepXHero TIpo- 
Teposoa Enncelickoro kpsxKa 10Ka HeH3BeCTHHI, H JIMILIb B OJHOM MecTe (B HcTOKax 
p. b. Mypoxuoili) JI. UW. AutonoscKoli onucanbl TOHKue Nocsou Typos KBaplie- 
BbIX aJIbOMTOPUPOB B yyepelicKol cBuTe. 


Teonornueckult WHCTHTYT Tlocrynusio 
Axajemuu HayK CCCP 19 XI 1959 


t 
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Hornagm Akagemun nayr CCCP 
1960. Tom 131, Ne 4 


LEOJIOPHA 
r. M. TAMPA3AH 


OB OAHOMW BAXKHEMMEM OCOBEHHOCTH CTPOEHMS 
}O)KHO-KACIIMHCKOM BMAJMHbI 


(ITpedcmaezeno, axademuxom. A. A. Toakanceoim 28 XI 1959) 


O crpoenun FOxkuo-Kacnniickoi Tektonnueckoii BlaqMHbl 0 CX Nop u3- 
BeECTHO OYCHb MaJlO, XOTA NpuweratoulMe c BocroKka (SanaqHaa TypKmenna) u 
B OcoOeHHOCTH ¢ 3anana (BocTrounpit Asep6alinxan) TeppuTOpHH U3y4eHbI BeCcb- 
Ma TIOJIHO. OToT mpobesl B MOsHaHHH TeKTOHHYeCKOH MmpupogE IOxuHo-Kac- 
MHUCKOH BMaMHbI B MoceqHHe 
TOJbl BOCHOJIHAeTCA reopu3u- 
| ueCKHM H3ydeHHeM cTpoeHHA 
MOpcKOH TeppuTopuH. OnHaKo 
TlocyleqHee JjeTaJIbHO OXBAaTHI- 
BaeT TJlaBHbIM OOpa30M IIpH- 
OpexKuHble paHoubl MOpA, Cc Tuly- 
OuHamMa OObIMHO B HeCKOJIbKO 
J@CATKOB MeTPOB H TOJIbKO B 
camoe llocielHee BPeMA—BKJII0- 
yaa HW TMepBble COTHH MeTPOB. 
Han6ouee r1yOoKoBoqHad LeHT- 
Talbuad vacTb lOxuHo-Kacnui- 
CKO BMaquHbl JO CHX Mop oc- 
TaBalaCb COBepIWIeHHO He H3y- 
YeHHOH C YreoJIOrH¥ecKOl cTO- 
poupt. Jlaxe pesbed Ha Mops 
BSTOH YTiyOOKOBOqHOH uacTH | Me 
W3Y4eH HeMOCTaTOUHO, ampome- ff | See 
pb rilyOun Mopa HocHsH OObIN- | | YY Css 12 3 E— 7; 
HO clopawuyecKHi XapakTep. oF 

Mexxy TeM 1poOslema cTpo- 
env lOmuo-Kacmulickol TeK- pyc, 1. 1Oxno-Kacmulickat snaguna. 1— cyma; 
TOHHYeCKOH BIlaqMHbI UMeeT 2— yvso06aTbI; 3 — rayOuHbI Mops cBbIe 750 mM; 4— 


GoNbIOH HayyHEI WHTepec H OCH MomepeyHbIX MepexHMoB — BaJloB: a— GesbiMaH- 


Rai06 T PpOManHoe mpaKk- HSH Mepexum uM pacnonoxKenuplit BOmM3H Hero xpeOeT 
.. hee eG ee ia A6uxa (AO), 6 — lOxuo-Kacnuiicknit nogponupili Baw, 
udecKO H ’ e@— Cebuapya-OrypunyHckuit Baus 


9Ta BMaluua ABJIACTCA BMeCTH- 
JMUleM OFpOMHBbIX pecypcoB HedTH u rasa. Ho sBonpoc o BBIACHeHHM 
CTPyKTYPHbIX OcoGenHocTelt TOxxHo-Kacnulickoi BaqMHb! HW rulyOOKOBOLHBIX ee 


yUaCTKOB ABJIAeTCA Oe3OTIMAraTeJIbHbIM. 

- [Ipopegenupie B ocuieqHee BpeMA BO MHOrHX palionax IOxuHo-Kacnulickoli 
BIaMHbI THLATeJIbHbIe MpOMePpb! rlyOHH Ha MOPA MOSBOVIAIOT NOAOKTH K BOMpo- 
Cy O perHOHaJIbHbIX OCOGeEHHOCTAX NOABOLHOrO pewibea. BMecte c TeM Ha OCHOBe 
MOpOOuLIX reouOrMvyecKHX H reousMyecKUX HCCeMOBaHHM B U3SyYYeHHbIX palio- 
Hax FOxKuHo-Kacnulickol BMaqHHbl yCTaHOBJIeHa CBA3b pewbetda MOpcKoro Ha 
C TEKTOHHYeCKUMH (POPMaMH Pa3BHTHIX 3eCb KOMIMIEKCOB OTJOXKEHHH: MOJOXKH- 
T@JIbHbIe 9JICEMCHTHI pesibea MOPCKOrO [Ha OOBIYHO BCIOZY MpHypoueHbl K aHTH- 
KJIMHaJIbHBIM MOJHATHAM, TOra Kak NOHHWKeHHA Pesbeda MpHypoOyeHbl K CHH- 
KJIMHaJIbHbIM HW MYJIbJOBbIM YUAaCTKaM. 
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Takaa TecHand reHeTHUeCKad CBASb MOJIO2KUTEJbHbIX H OTPHUAaTeJIbHbIX (OPM 
NOABOLHOFO pedbetha C NOJIORKUTEMbHBIMH MU OTPHUAaTeJIbHbIMH CTPYKTYPHbIMU cop 
MaMH B YCJIOBHAX HHTCHCHBHOFO Ppa3BUTHA TEKTOHHYeCKHX ABHXKeHHH B lOxKHO 
Kacnulickoli Biaqune, Mp HawMuHH HOBeHWMX JaHHbIX NO OaTHMeTpHH, M0? 
3BOJIA€T HAM BbIABHTb He€KOTO 
pble BaxkHeHLINe oco6eHHocTH 
CTpOeHHA STOH BNaMHB. 

Kak BHqHO Ha _ OaTH- 
MeTpuyeckoH Kapte  I[Ox- 
Ho-Kacnuickou BlaHHbl * 
(puc. 1), mocuJeqHaAA nNospas- 
JIeJIAeTCA Ha JIB@ KOTJIOBHHBI 
(BIaqHHbI, wall), OTeJIeH- 
Hble pyr oT Apyra nox 
BOJHBIM OapbepoM — ceBepHyte 
C MaKCHMaJIbHOH rstyOuHOH OKO- 
Jo 1 KM HW TOXKHYIO C MaKCH- 
MaJIbHOH YrwtyOHHOM oKOouO 0,9 
KM. Pa3yeusiouluH CceBepHy!o KH 
}OXKHYIO KOTJIOBHHbI Oapbep BO3- 
BbIlaeTCA Hal HHMH Ha 200— 
300 M, MMex ruimcomerpuyec- 
Kyo oTmeTKy 700 M H MeHee. 
STOT NOABOHbI Oapbep, Ha-. 
3BaHHbI Hamu TOxKuo-Kacnui | 
CKHM MOJBOJHBIM BaJIOM, TIpo- 
TAPHBaeTCA, KaK 93TO BHHO! 
Puc. 2. Tlogqpoqupiit xpe6er A6uxa, pacnosoxenHbit Ha PHC. 1,8 BOCTOUHO-CeBepo- 
B WeHTpalbHolt yactH TOxkuo-Kacnuilickoli BnaqMHbl. BOCTOUHOM HallpaBJieHHuu (Mmpu- 

/ — uso6atet MepHO TO WHHHM XepoBabaz Ha 

oro-3anafe Ho. OrypynHckH 

Ha CceBepo-BocToKe). [OxHo-Kacnulickuii NOABOHBIM BaJI OTUCTJIMBO BbIJeACTCH| 
mpexkye Bcero B ryOoKOBOAHOH uacTH mops (u306aTHI 200, 300, 500M u gp.).. 

Puc. 1 moKa3biBaeT Tak?Ke, 4YTO B MOABOAHOM PpeJbetbe, KPOMe OCHOBHOrO 
}Oxkuo-Kacnulickoro NogBOAHOrO BaJla, HaMe¥aIOTCA ellie JBa NepexumMa — o]- 
HH ceBepHee, a [pyro toxwKHee Hero **, | 


* B ocHosy 9ToH OaTuMerpnuecKol KapTbl NosowKeHa Kapta Kacnulickoro mops u3 At- 
slaca Mpa, H3qaHHoro B 1954 r. [aBHbiM ynpaBJleHHeM reoye3Hu MH KapTorpadun. BmMectec Tem 
B KapTy BBeJe@HbI SHAYHTEIbHbIe YTOUHCHHA, JOMOJHEHUA HW UCMpaBJIeHHA, CeaHHble Ha OCHOBE 
THLATeIbHEIX IpoMepoB rviyOuH Kacnulickoro MOpA HW OTHOCALLHeECA pee BCero K CeBepHOMYy 
(paiionb! Anmepouckoro Nopora H MpHwJeraloulux c lora TeppuTopHli) H BocTOouHOMy OopTaM 
lOxuno-Kacnulckol BiaquHbl (Mope), a TakiKe K 3allaqHoMy OopTy i IeHTpaJIbHbIM ydacTKaM ee. 

** TOokHee paclosOxKeHHbIli NepexKHM MpocslexKHBaeTCA OT MbICa Cepuspya Ha 10%KHOM 
no6epexbe Kacnulickoro Mops, Yepes GaTHMeTPHYeCKH ACHO OUePUMBaeMbIii BbICTYN (H306aTbI 
50, 100, 200, 500 n 750 Mm), qanee uepe3 NOABOAHOe NOAHATHE B LEHTPaJbHOM YaCTH OXKHOM KOT- 
JopuHb! IOxHo-Kacnulickolt Buaguubl (u306aTa 750 M, oTMeTKa 660 M), H HOBBIM, HO y2Ke OOpa- 
I€HHBIt B OOpaTHy!0 cTopony GaTHMeTpuyeckhi BbICTyM (u306aTa 750 M) Hu Jasee B cTopony 6aH- 
ku YabcKoro uw oO. OrypunucKoro. Takum o6pa30m, 9To Cedugzpya-Orypunnckoe moxBoqHoe 
NOAHATHE MpOTArMBaeTCA B CeBEPO-BOCTOUHOM HallpaBJIeHHH, pa3qeAAt 1OXKHYIO KOTJO- 
BuHYy FOxkuo-Kacnniickoli BnaquHbl Ha [Be 4acTH. 

CepepHee paciiovioxKeHHblt MepexKuM pa3jelAeT Ha [Be UacTH ceBepHyto KoTIOBUHY FOxKHO- 
KacnulickoH Blaquubl. OTOT NepexKHM BbIACHEH elle HEMOCTaTOYHO NOHO. OqHako ¢ BOCTOUHO! 
CTOPOHbI OH XOPOWO OOpHcoBbIBaeTCA PaHee HEHSBECTHBIM NOABOAHLIM TOPHbIM xpeOTOM, OTXO- 
AAULMM OT BOcTONHOrO ckIoHa lOxHo-Kacnulicko BiaqMHbl B 10ro-3alaqHOM HallpaBuieHun 
(puc. 2). Dror nosxBoxHbIi xpeOeT, Ha3BaHHbIli Hamu xpe6ToM akajemukKa A6uxa, oTueTuIHBO 
BBIABIAeTCA C TutyOunbt 250 m. Ilo u306atam 275, 300, 350, 400, 450, 500, 550 u 
u 600 m xp. AOuxa oryeTNMBO MpocmexKUBaeTCA B 1OrO-3aNaqHOM HallpaBeHun Ha paccTOAHHH 
40—50 km u Janee. JLaibuefimee 1oro-3anaqHoe NposouKeHHe U OKOHYAHHE xpeOTa He OKOHType- 
HO, TaK Kak 3]€Cb HET ellie JeTabHbIX paOoT 10 H3MepeHHio ryOuH Mops. OnHaKko Stor xpeer He- 
COMHEHHO MpofOsbKaeTcA Jaslee Ha loro-3ala H, BEPOATHO, ero NPOLOMKEHHIO 06A3aH NepexKUM 
CeBepHOH kKoTMOBHHBI }OxkuHo-Kacnulickol BaMHbl C BocTOUHO! cTopoHbt (u306aTa 750 M). 
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Takum o6pasom, lOxno-Kacnulickaa Bnaquna ocioxKHena cepveli monepes- 
HBIX €€ IPOCTHPaHHlo NepexKHMOB — NOJBOAHbIX MOAHATHH: OcHOBHEIM IOxKuHO- 
KacnulickuM Mo2BOLHbIM BaJIOM H JBYMs LPyruMu HemaseKO H M10 pasHble cTO- 
| POHEI OT Hero pacnO/araioluluMucA BaslamMu. Bee 3TH Tp NOABOAHbIE NOLHATHA, 
BO3MOXKHO Ha P'IyOHHe TeCHO CBASAHHbIe Mexly coOoli, BCeACTBHe yCTaHOBJIeH- 
|HOH cBsi3H OaTumetpHu TOxuo-Kacnuiickoli pnaquHbl c TeKTOHNYeCKUMH 
) 2IEMCHTAMH, HECOMHEHHO OTPaXKalOT CTPyKTyPHble NOAHATHA ZITO BMAaLMHBI. 


Puce. 3. CrpoeHve moyBogxoro pejbeda cepepHoro Oopta lOxkuo-Kacnuiickolh Bnaquupl. J — 

W306aTbI (OaTuMeTpuuecKkad KapTa cocTaBJleHa aBTopom, 1957 r.); 2— ycrynbl B pesmbede Mop- 

-cKoro qa; 3— MopcKHe rpa3epble ByJIKaHbl; 4— Bakunckuit Bal; 5 — cya. Batumerpu- 
yecKHe BbICTYNbI Ha rlyOuHax cBbllle 50 M COOTBeETCTBYIOT AHTHKJIMHAJIbHbIM NOHATHAM 


IIpoctupaHue BceX NOBOAHbIX NepexkuMoB JOxKHO-Kacnulickoh BnagquHbl 
IIPHMepHO BOCTOUHO-CeBepO-BOCTOUHOe HM ceBepo-BocTouHOe. Ec yuectTb, To 
Kacnulickul nepeluleeK (puc. 1, AmmeponcKui nosyocrpos, AmwepoucKuit 
apxunesar, Anuiepouckui Nopor uv BOT Wo KpacuosogcKoro u Uenekenckoro 
TIOJIYOCTpoBoB) MpeyctaBuseT (7) Mo cylilecTBy TakxKe Nepexkum Kacnulicxoro 
Mops *, KOTOPbIM TlocJleqHee Je/IHTCH B WeJIOM Ha ABe yacTH (Cpeque-Kacnnii- 
ckyto Bnaquny ** c mpuseratoujum CesBepHpim Kacnuem u lOxxo-Kacnulicxyto 
BlayMHy), TO OKa3bIBaeTCA, YTO HMe€T MECTO 3AKOHOMePHOe H3MeHEHHE Halipas- 
JIGHUA TeOMOposloro-cTPYKTYPHBIX TMepeXKHMOB C ceBepa Ha IOP: KaXK Ibi 1Ox*K- 
Hee pacnoJioxKeHHbI NMepexkum (BaJl) MpocTHpaeTcaA Bce B Oo/lee OTJHYHOM OT 
IWMPOTHOTO IIpOCcTHpaHHA HalipaBJIeHHH, OTKJIOHAACh BCe Oovlee K CeBepo-BO- 
coy ***, 

Takoe mpocTupaHue CTPpyKTYPHbIX Mepe%KHMOB CBUJETeJIbCTBYeT O BarKHOH 
pom cTaOvsbHOK cTpyKTypbt KpacHoBogckoro MoulyocTpoBa, BXOALeH B CcoO- 
cTaB Maseo30HcKol mviaT@opMb! Cc Goslee MOJIOAbIM YeXxJIOM (°), IPH BOSHHKHOBe- 
HMM KPyMHbIX BOJIH CTAXKeHHH 3EMHOM KOPbI B IpOlecce TEKTOHHYeCKHX JIBHKe- 
Hut B FOxuo-Kacnulickoh Bnagune. IlocneqHaad B KPyMHOM IWaHe Zecdopmupo- 
Baylacb TaK, 4TO OOpasylOllHecd KPyMHble BOJIHbI CKATHA OPHeHTHPOBaHbI Ha 
BOCTOKe IIPHMepHO B CTOPOHY ApeBHeli craOusbHOK crpykTypb!l Kpacnosogzckoro 
NosyocTpoBa, Tora Kak Ha 3allaje u ore OHM BeepooOpasHO pacxoATCA. 


* CepepHas uactb IOxKHo-Kacnuiickol BiaquHbl OTMYaeTCA U3pe3aHH OCTHIO, YTO BUAHOTHA 
JeTabHoli OaTuMeTpuyecKot KapTe (puc. 3) STO TeppuTOpHH (TaJcbl MpoMoweHbI Ha paccTos- 
HHH B OCHOBHOM 0,8—1,5 KM HM MeHee). 

** Tlonepeunble lepeKHMbI HaMeu¥aIOTCH, XOTH B 3HAYHTebHO MeHbUleli Mepe, B Mpesemax 


uM Cpeque-KacnulickoH BilaHuHbl. 

*** Hanwune MpHMepHo aHTHKaBKasckoro HallpaBsleHud AucoKayuit B !Oxxo-KacnuiicKolt 
BauHe NOMTBepKMaeT TOUKY speHHA pAAa UccHefoBateel (2—4) u Ap.) O TOM, YTO aHTHKaB- 
Kasckoe HallpaBJleHHe CKJlaqyaTOCTH HUrpaeT 3HAYHTeIbHYIO PO/lb B TeKTOHUKe KpbIMcKo-Kas- 
KascKOH TeOJIOTHueCKOH MpOBHHILMH. 
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lOxwuno-Kacnuiickasd BlaquHa B reOTeKTOHHYeCKOM OTHOIICHHH IipeACTaBIAt 

B IeJIOM CP@AMHHbIi MACCHB, KOTOPBIM OrHOaeTCA MOUTH CO BCeX CTOPOH HeoreH 
BO-aHTponoreHoBpol ckslagquatocTpio. IIpuseraroujue Oovlee MOJIOAbIe CK ay 
TbI€ CHCTeEMbI OFHOaioT MOUTH CO BCeX CTOPOH STOT KeCTKHH A peBHU CpeMHHb 
MaCCHB, KOTOPbIii BpeMeHaMH MOr ObITb HCTOUHHKOM CHOCa TeppHTeHHbIX MaTi 
pHaJIOB B OMycKaBlllvecd y4acTKH WpHseraioulux TeppuTopul. Bo BpemaA Bep: 
HeTPeTHYHOH cKJaquaTOcTH, Korga POpMUpoBaMch NIpuseraioulue TeppHTOPHI 
ycrotunBpiit FOxHo-Kacnulicku cpeHHHbIM MaCCHB 3aHHMaJl MOJIO*KeHHI 
Kak Obl IPOMexXKyTOUHOe MeXKLy TeOCHHKJMHAaIbHOK OOWacTbiO M MaT@opMol 
MB 3TO BPCMA B HEM OOPa3OBbIBaJIMCb B OCHOBHOM KPyIIHble CKJIaquaTbie POpM 
(Tuna BasloB) H (OpMupOBaHCb (OTYACTH OMRKMBAANHCh) KPyMHbIe PasJIOMBI, ¢ 
3HAYHTEJIBHBIMH TepeMelCHHAMH BOJIb HX. B WeHTpastbHO uactu LOxuo-Kai 
MMHCKOH BUaLMHbl CeLyeT JOMyCcTUTb, CKopee Bcero, He NOrpyKeHHe, a BOSE 
MaHue Ooslee peBHHX reoJlorMyecKkux PopmMalluli u yToHeHHe (MIM TeHJeHILM’ 
K YTOHeEHHIO) BepXHero OCafOuHOrO exw. 

_ BpiaBuieHHble Oco6eHHOCTH cTpoeHHa JOxmuo-KacnulicKoH BiaquHbl, B TO 
yHCIe HaHuNe MOMepeuHbIX MepexX4MOB—BaJIOB, MMeIOT UPe3BbIUaHHO BarKHC 
3HaueHHe, TaK KaK K HMM, TaK Ke Kak u K Anlepono-KpacuosogzcKomy (Ueue 
KeHCKOMY) TlepexKHMy, IpHypoueHb! OoraTeliiue HePTaAHble WH Ta30Bble MeCTC 
poxkKeHus. 


( 


MuctutyT reojoruu um. HW. M. Ty6xuna 110CTYNHJIO 
Akayemun uHayk As3ep6CCP! 26 XI 1959 


HWHTHPOBAHHAH JIATEPATYPA 


1T. Tl. Tampa3au, Zloxa. AH Asep6CCP, No 3 (1956). 2°. I. Tampasar# 
JAH, 118, Ne 4 (1958). 37. Tl. Tampas3sn, JJAH, 124, Ne 6 (1959), 4M. A. Ke 
mkau, IT. T.Tampa3a4, Tp. Cospem. no TexronuKe AmpnulicKol reocHHKIMHaJIbHO! 
o6lacru tora CCCP, Baxy, 1956. ° A. JI. Au mun, COopn. mamatu axag. A. JI. Apxat 
rembexoro, M3y. AH CCCP, 1951. 
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okaane Akagemun nayrx CCCP 
1960. Tom 131, Ne 4 


METPOFPA®H A 


lr. H. MOPbIBAEBA u JI. ®. AQKTMPEBUHY 


BJIMAHHE TENJIA HHTPY3HH HA MHKPOKOMMOHEHTHI YrJiA 


({Tpedcmaéazeno akademuxom J. C. Kopacuncxum 24 XI 1959) 


JloKaJIbHOe paclIpocTpaHeHHe CileKalolluxca yruei cpequ OHOBOSPacTHEIX 
PeTHUHBIX OypbIX H JWIMHHOMIAaMeHHBIX yruieH CaxamuHa MecTHbIe reouoru 
ObACHAIOT MPOABJIEHHeM B STHX PalOHaX KOHTAKTOBOFO MeTamopdusma. 

XMMHKO-TEXHOJIOrMYecKoe H3Y4YeHHe CaXaJIMHCKOFO YrsiA H3 MPHKOHTAKTHOH 
SOHDI NOKasaJlO, YTO H3MeHEHHA, NPOMCXOAAUIMe TOA BMAHHEM Tella HHTpy- 
SUM, CYUeCTBEHHO OTJIMYAIOTCA OT TeX, KOTOPbI€ MPOHCXOAAT B yrvie B yCJIOBHAX 
perHoHabHoro MeTamopdu3ma (°). 

_ Ilerporpadvyeckoe usyyeHve MpospayHbIX NOJMPOBaHHBIX WuIupoB yrs, 
B3ATOFO U3 MPOKOHTAKTHOH 3OHbI, He TOJIbKO NOATBEPAHJIO CesaHHoe paHee 3a- 
KoueHHe OO OTCYTCTBHH HOPMaJIbHOrO MeTaMOpdH3Ma, HO H JlaJiO HOBBIe JaH- 
Hble OO U3MCHEHHAX, IPOHCXOAAMIHX B yrvie NO WeHcTBHeEM HHTPY3HBHbIX Te. 

B HacTosllee BpeMA HH y Koro H3 HCCJeOBAaTesIeH He BbISbIBAeT COMHEHHA 
HeOJHHAKOBbIM XapakTep H3MeHEHHA MHKPOKOMMOHEHTOB YIJIA B Mpollecce pe- 
THOHAJIbHOrO MeTaMOpdu3Ma HM MPH HarpeBe B JaGopaTOpHbIxX ycioBuax (*4,”). 
B To Ke BpeMA JaHHbIX O TOM, KAKHM H3MeCHEHHAM MOBepraloTcA MHKPOKOMMO- 
HEHTHI B IIPHPOJHbIX YCJIOBHAX NO] BJIMAHHEM Tella H3BepKeHHbIX NOPOL B pali- 

HaX, CIleKa€MOCTb yrvleH KOTOPbIX OObACHACTCA KOHTAKTOBbIM MeTaMOopdH3- 
OM, B JIMTepaType He oTMe¥eHO. B CBA3H C STHM TIpescTaBAIO ONpeleeHHbIli 
HTepec MpoBecTH MeTporpaduyecKoe H XHMHKO-TeEXHOJIOM4eCKOe HCCIeOBaHHe 
rie, MCMbITaBLIHX KOHTAKTOBbIH MeTaMOpdu3M. 

TIpo6ni Quid uccseqoBaHHa Onlin oTOOpaHbI Ha WaxtTe Ne 15 JlecoropcKoro 
afiona Caxamuua mo naacty Ills tpema npodunamu no 12—20 M, HaunHas 
ellocpeCTBEHHO OT KOHTAKTA C H3Bep2KeHHbIM TeJIOM, Yepes Karle 0,5—2 mM, 
coBHO O6o3HayeHHEIM MH-1, MH-2, MH-3. Jina cpaBuenua Obliu Takxe 
TOOPaHbI MpOObl HEH3MeHEHHOPO IVA B TOUKAX, PaclOJIOMKeHHbIX BHE 3OHbI Jeli- 
TBHA TeMJIa U3BepXeHHbIX MOpog. 

Bo u36exKanie BJIMAHHA Ha CBOMCTBA yrJIA pa3sHoro MeTporpaduyeckoro Cco- 
TaBa H BOSMOXKHOH (allvasIbHOM M3MEHUMBOCTH, ONpOOOBaHHe ObIJIO MpOBexeHO 

MO OHO BepxHe yrombHO MauKe Muacta. Pe3sybTaTbl UCCJIeqOBaHHA XHMHKO- 
€XHOJIOPHYeCKHX CBOMCTB KpaTKO MpHBeseHb! B TAO. 1. 

Tlerporpaduyeckoe usyyeHne yraa WaxTbt Ne 15 B WesloM, a Take Mvacta 
IIIs u ero BepXHel: yrouIbHOli MayKH BHe 30HbI KOHTaKTa C HHTPy3vel MoKasb- 
BaeT, UTO POPMHPOBAaHHe eFO MpoTeKaJIO B YCJIOBHAX BOCCT@HOBUTEJIbHOM Cpefbl 

Opollo OOBOAHEHHOrO cula6onpoTouHOrO GosoTa c TPaBAHHCTOH HW KyCTapHHKO- 
BOM. paCTHTEIbHOCTbIO. YFOJIb B OCHOBHOM IIpefCTaBJIeH KJlapeHOM, CJIOXKCHHbIM 
- H Y-BHTPeHHTOM C XOPOLIO resupPHUNPOBaHHOM OCHOBHOH MaCccol, cocTOAlen 
M3 MHKCTOremuTa (KCHIONapeHXO-aTTpHTa). P1o3eHH3HPOBaHHble TKaHH OTCYT- 
TBYIOT, A HeSHAYHTeJbHbIe OOPbIBKH HX, BCTpeyaeMble H3peyKa, Ha KayeCcTBe 
Pid He MOryT OTPpa3HTbcA. : ‘ 

Yroutb NO], MHKPOCKOMOM B TOHKHX WiMax HMeeT APKHM OPaHKeBO-KpacHbI 
Bet. IloutH BO BCeX WucbaxX OTMeuaIOTCA (parMeHTHI Y-BHTPeHHTa, MOJIOCTH 
JeTOK KOTOpOrO 3allOuIHeHbI CMoION in situ 2%KEJITOBATOFO WBera. @parMeuTbl 
KaHeli HMeCIOT H€CKOJIbKO OOJIbIIyIO UCTKOCTh OYPTAHHH, XOTA BO MHOFHX CJly- 
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yadX, B CHJIy rmyOokoro Mpollecca remuukalluy, He BIOJIHe OTYETIMBbI Ha (por 
OCHOBHOH KCHJIOBHTPpeHOBOH M€aCCbl. 

Visyyenve MouMpoBaHHbIX WIM@OB yrsa, MpeTeplieBllero BAMAHHE TEIIJI 
HHTPy3HH, WOKa3a0, YTO y KOHTaKTa yroJb MoyBeprasica OObMHOMY TepMHyeC 
KOMY Ppa3vJIOXKeHHIO C O6pas0BaHHeM KOKCa HM JeTYYHX ras00OpasubIX MpOLYKTOE 
B 30He, CJleqylomleli 3a KOKCOM, BHelIHe yrOJlb MOUTH HHYEM He OTJIMYAaeTCA O 


Ta0numa we 


I]nacromerpuas, 
Tpousmb onpo6oBa- | r  |Cnexae- nM XapakTep KOKCOBBIX 
aR ae wa AC yr Q% MOCcTS - y KOPOJIBKOB 
VWH-2; 1,5 m £5 1 LOPaT Oye — — — | Hopomox 
2,20 M ine 6,9 | 20,4 | 8304 | 2,2.) — — | Caunmuitca 
7M 154 4| AMG2N) Ste SmIeSS4Sa lino Om ie — » 
20 M 1,6 7,0 | 34,4 | 8464} 10 37 7 | Cnexumlca 
MH-3 1,5 m We Pa 29 fae 24 fg = a — — | Hopomox 
2,0 M 1S 65.20) 295601 S3045) Os Om mee — | Cnexumica 
0,9 M 1,7 | 6,8] 30,7 | 8389} 9,4} — | — > 
20,0 M 1,9 7,4 | 32,8 | 8460 | 13 32 by) » 
Yroujb BHe 30HbI 
J@HCTBHA Telvia 
HHTpy3HH 
60K A 455° 1-40; 039-2) ie4a20MI8 3 41 13 CnsapaeH, Bciyye 
gapa 305 148, | 44s Tal Boner GS4>0ulwLosenl aed 14 » >a. 
mapa 340 AS) 8 37,41 | 8454 | 24 36 14 » » 


H€H3MeHEHHOPO ruil (ecu He CHHTATb UYTb 3aMeTHOTO Ooslee APKOFO OvlecKa), H 
MO, MHKPOCKONOM SACHO BUAHbI Mpollemutve rmyOokve u3sMeHeHus. IIpu sToy 
OcOO€HHO XapaKTePHO TO, YTO He BCe MAKPOKOMNOHEHTHI YIJIA OMHAKOBO peary 
poBaJIH Ha MOBBbIWeHHYy!0 Temnepatypy. Tak, eCJIM B IPHKOHTaKTHOH 30He H 


Puc. 1. Oparment «biosenusupoBaHHom TKanu Byrne. MH-3. 120 x 


pacctosHuH 0,8—2 mM B Ty M Apyryio cTOpoHy OT KOHTaKTa NpoMsouiIo Now 
OKOKCOBaHHe BCero OpraHH4ecKOro BellecTBa YrviA C OOpasoBaHHeM crvaBsJell 
HOro MOPHCTOrO KoKCca, TO M0 Mepe yAaJIeHHA OT MHTPY3HH, T. e. Cc NOHWKeHHE! 
TeMMepaTyPbl MporpeBa, KOJIMYeCTBO OKOKCOBAHHBIX TKaHeli-cbparMeHTOB 3i/ 
KOHOMEPHO YMeHbIlaeTCs; HO H B 20 M OT KOHTAKTa OKOKCOBaHHBIe TKAHH B YTV) 
elle BCTpeyaloTCA B BHe KOMNOHEHTOB, CXOJHBIX C (pO3eHO-aTTPHTOM. ; 
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OTH OKOKCOBaHHbIe TKaHH (puc. |) B yrsie HMeIOT Gombllloe CXOJCTBO C (pIoseHH- 
{pOBaHHBIMH TKaHAMM MePpBUYHOrO MpOnCcXo*KAeHuA MU MepBOHAYAJIbHO OBI, 
K N0Ka3aJIM Hallld HaOmMO,eHHA, (parmMenTamu A-BuTpeHUTAa, KOTOpbIe, N0-BH- 
MOMY, KaK MeHee CTOMKHe K HarpeBy, NaBMJIuch pasiaraJUch C o6pa30Ba- 
€M MOPHCTbIX TeJI, HHOrla C COXpaHeHHeM MepBOHAayaJIbHOM PopMbl BEULeNes 
feM JIETYYHX ra3z006pa3HbIX IpPOMyKTOB. 


Pure. 2. O6pa30BaHHe MeIKOH HepaBHOMepHOM MopuctTocTu B yrae. 120 


Meakaa HepaBHOMepHad MOpucTOCTb co3qaeT cTpyKTypy f-drosenutra 
vc. 2). BnocmeqcTBHH 9TH MOPbI 3alOJHATHCb MHHEPaJIbHbIMH BelleCTBaMH — 
aJIbUMTOM HU MHpHTOM. 

BpiqeABWUIHeCA B Mpotlecce pa3JOKeHUA YrJiA NeTYYHe NPOMYKTbI NepeBu- 
ajIiCb HU KOHJI@HCHPOBaJINCb B OOJIee WaJIeKOM OT KOHTAKTa H XOJIOMHOH 30He 
; BAe BbITAHYTHIX TEMHbIX, MOUTH YEPHbIX, OPHEHTHPOBAaHHbIX Nog yrsiom 60° 


cr 


a O 


Pune. 3. Kamau cKoHyeHCHpoBaBlleroca «ferTA» B yrvle. a — 7 M oT Kontakta, MH-2; | 
6— 4m or Kontakta, MH-3. 120x 


; HacsloeHHi0, MouJlympospauHbIxX KallesieK «jerta», pasmepom 0,06—0,15 x 
X 0,03—0,06 mm (puc. 3). SoHbI CO CKOHJ[€HCHPOBaBIUHMCA [erreM OTMeYeHbI 
O BCeX Tpex Mpodusax ompoOoBaHuA. ITH KalleJIbKM OTBEPeBlero «ferTA» 
ee pasion HOBOOOpa30BaHHA B yIvie H UMeIOT BTOPHYHOe MpoucxowJeHHe. 
Hanuuue KalleeK «erTA» B yFOJIbHOM BelleCTBe OTPa3HJIOCb Ha BbIXOjIe 
leTYYHX BeULeCTB YA STO 3OHBI, YTO BUAHO. u3 TAO. 2. 
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Tox BAMAHMeM TellJIa HHTPy3HH H3MeHACT UBT OCHOBHAA MACCa YIVIA: OT F 
KOH OPaH2KeBaTO-KpacHOl BHe 30HbI KOMTAKTA AO KpacHOro M KpaCHOBaTO-KOpl 
HeBOrO C IIpHOJIM2KeHHeM K KOHTAKTY,— YTO OJLKHO COOTBETCTBOBATb ILBe 
yraia TexHosiornyeckux MapoK IDK-K u NC-T. Ho cmekaemocTbh yraa B 30 
jlelictBua Tenia uHTpy3uu (20 M) He MpeBpiliaeT 10—13, a naToMeTpuyeck 
noka3ateH X = 32—37 mm, Y = 5—7 MM, B TO BpeMA Kak JIA STOTO YI B 
30HbI KOHTaKTa XapaKTepHbI cneKaemocTb 18—20, X = 40—41 nu Y = 13—1l4™ 
M3mMeHeHHA Y-BHTpeHH 


Ta6nuua 2 1 cMomonoqoOHEIx o6pa: 


BaHHH, BbIMOJIHAIOWUX T 

3} ol oTmeue- Kouel 30HBI 
Oe ae amar aeERAS ompoOoBaHHA JIOCTH KJIeTOK, BbIp a3HJIM 
pe ke B HHTCHCHBHOCTH OKPacKH} 
HUA paccTost- r. paccTos- r. 4 KOPHUHEBATO ~ Op aH2KeBC 

Hue, M Vag sade Hue, M Vie yee 
Beta. 

CyeqoBaTeJIbHO, H3MeE 
VH-1 5.6 30 42 93.5 HHe~ BbIxXOJIa JI€ETYUHX I 

Z 5, ‘ 
MH-2 5—12 31—32,7 15—18 30 UleCTB, H3MCHeEHHE HHTE 
WH-3 | 2,5—4 |29,6—32,2 | 6—12 | 30—80,8 cHBHOCTH OKPaCKH OCHG 


HOH Maccbl HU (opMeHHi 
3JIEMeHTOB TyMYCOBOrO YIJIA MOL BJIMAHMEM Tella HHTpy3HH NO XapakTepH 
naa yraeh IDK, K, TIC eme ne o3HayaeT MpHoOpeTeHHA YrJieM XHMHKO-TE 
HOJIOPHYeCKHX CBOHCTB, MOMOOHbIX CBOMCTBaM yrvieH, NOMBepriuiuxcnA per 
HaJIbHOMY MeTaMOp(H3My. 

Ilo-BuaqMuMoMy, Mpolleccbl NOJIMMepH3allun, NpollesWIne B yrie NOX BAMAHH 
TellJla HHTpy3Hi WM NpHBeWiMe K H3MCHEHHIO HHTEHCHBHOCTH OKPaCKH YFOJIbHO 
BeLECTBa, HE TOXKJCCTBCHHbI NOJIMMepH3alHH B yCJIOBHAX HOPMaJIbHOrFO Me7 
Mopdu3Ma, Kora HeCieKaloulHica yrouvlb MpHoOpetaeT CBOHCTBa KUPHO"LO yr 

Hammuue B yrJIAX C BbICOKOH CTelMeHbiO resMUKaWHH BeWLeCTBA OKOKCOBE 
HbIX TKaHeH, KalleJlb «erTA» H YCHJIEHHe HHTCHCHBHOCTH OKPaCKH YIrOJIbHO 
BeleCTBa MPH COXpaHeHHH YeTKOCTH OYepTaHHH (bparMeHTOB PpacCTHTeJIbHI 
TKaHeH B cCO¥eTAHHH C YXYJUWIeHHEM XHMMKO-TeXHOJIOrHYeCKHX CBOHC 
MO2KET CJIY2KHTb OTJIMYUTEJIbHbIM IIPH3HAKOM KOHTaKTOBOrO MeTaMOpd@H3Ma. 

Tloqo6Hoe sABJIeHHe OTMeYeHO IPH H3yYeHHM WuMdoB yraa waxTh Ne 4 
YrueropceKoro paliona Caxaumua. BosmMoxKHo, 4TO aHasloru4Hoe ABJIeHHe Oy 
HMe€Tb M€CTO IIPH Oovlee BHHMATeJIbHOM H3y4eHHH H B AneKCaHApOBCKOM pallor 
MeTaMopusM yrvieH KOTOporo (*KHPHbie H KOKCOBbIe) OObACHACTCA Tak Ke BI 
HHeEM TellJIa H3BePp*KeHHBIX MOpog. 


Ilocrynuso 
23 XI. 19595 | 


\ 
UWMTHPOBAHHAA JIMTEPATYPA 

| 
1 Teouioro-yriexumuueckaad Kapta JJonOacca, B. 8, 1954. 23. B.E prombpeKka 
Tp. Uentp. nayuno-nccn. reow.-pa3B. wucT., B. 128, 1939. %K.C. Tle PMUTHHa, J 
Jla6. reon. yrna AH CCCP, 8. 6, 1956. 4M. E. Monosa, K.C. Ie PMUTUHAa, 7 
nepBoro Bcecoo3H. coBelll. 10 XHMHM HM reHesucy TBepALIX roprounx ucKoraembIx, M3g. AH CCC 
1953... *T. H. Tlopsrpaena, JIAH, 116, Ne-3 (1958). ® B.C. A6nm0KkoB up 
Atjiac MUKpoctpyktyppt yraeit JloneuKoro Gaccelina, M3. AH CCCP, 1955. 7? WU. HW. A 

mMocos, A.M. AmmMocoea, Tp. Mucr. roprwounx uckon. AH CCCP, 8, 1958. 
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Jloxaaygn Akayxemun nayk CCCP 
1960. Tom 131, M4 


HETPOYPAGH A 


K. A. WIYPKHH u M. E. CAJIbE 
OCOBEHHOCTH XHMH3MA TIETMATHTOB CEBEPHOW KAPEJINK 
(IT pedcmaereno”axademuxom A. A. Tloakanoseim 21 XI 1959) 


B pycckoH slMTepaType reHe3Hc CJIOAHbIX HM KepaMM¥YeCKHUX MerMaTHTOB 
eBepHol KapesMu HeOo_HOKpaTHo OOcyx asics (1-5), Xora HX BaJIOBOH XuMmHue- 
KH COCTaB, 3HaHHe KOTOPOrO BayKHO B TeOPeTHYeCKOM H IIpaKTHYeCKOM OTHO- 
eHHAX, elle MaJIO H3yyeH. 

VispecTHbi JaHHble MepecueTa Ha XHMMYECKHH COCTaB KOJIMYeCTBeEHHO-MH- 
epayIbHOrO COCTaBa IerMaTHTOB, YCTaHOBJIeHHOrO WH rpadwyecKuM TyTem 
°), HIM nO cOfepxKanuio (NO JaHHbIM SKCHIyaTalHH) KOHAMUMOHHBIX COpTOB 


r] S ») 10 1S 


j 


Pue. 1. JInarpamma cpeqHux XMMMYeCKHX COCTaBOB ONpOOoBaHHbIX 

lerMaTuTos. / — MularHo-MyCKOBHToBbIe 2uMbI(NeNe 1; 3/50; 17); 

2— arvoksa30Bble KU (2KUIbI KapManHoro o3epa); 3 — muKpo- 

KJIMH-lvlarHoksa3o0Bble 2HIbI (NeNo 3, 8a); 4— narvo-MuKpoKJu- 
HoBble (NeNe la, 6) 


€paMUYeCKOrO CLIPbA H CwHOMbI ("); CyMLeCTBYIOT Tak?Ke Pa3PO3HEHHbIe aHAJIH3bI 
TYPHBIX IpoG NerMaTHTa C pa3JIMYHOM CTpyKTypol. 

HenoctaTouHad NOJHOTa STHX cNOcOOOB ONpesevieHHA CpeqHero XHMUMYeCKO- 
0 cocTaBa TMerMaTHTOB O¥eBH]HA. 

C wembio HaHOoslee TOUHOTO MO3HAHHA OCOOeHHOCTeH XHMH3Ma TerMaTHTOB 
epepHoli Kapenuu 8 Jla6opatopuu reosiorun joKemOpua AH CCCP (M. E. Ca- 
be, Nog pyKosoycTBom K. A. Ulypkuua) nayarbl clelvaJibuble HCCyleqOBaHHA 
ecropoxkeHuii Uymuuckoro patoua, BKJuOUalOlMe HX BaJloBoe OpoOoBaHve. 

B 1957 r. 6piio ompo6oBaHo 8 Ku, 10 KOTOpbIM OTOOpaHo 49 yacTHBIxX mp0. 
PoObl PaciipeseJAJIMCb TO BOSMOXKHO OOJIee PAaBHOMEPHOH CeTKe, OXBaTHIBAaIO- 
eli TerMaTHTOBble 2KVJIbI KaK MO MafleHHIO, Tak HM lO MpocTuHpaHuiw, vu oTOupa- 
WCb MO BCeli MOUWLHOCTH KH CHJIOWHOH Ooposqou; Bec YaCTHBIX poo, B 3aBH- 
AMOCTH OT MOMLHOCTH H CTPOeHHA KU, KOeGasca oT 20 20 500 kr. V3 matepnana 
ACTHBIX TIpoO cocTaB/Aach (KaK Cpe[He-B3BelIeHHOe MO MOLLHOCTH) cpen- 
Ad mpo6a No KaxKJOH we B WesIOM (ra6a. 1). 

Onpo6oBaHHble %KUJIbI MOLpasqesM0TCA Ha YeTLIpe THMa: 1) naarno-mycko- 
SMTOBLIE TermMaTHTbI (CJOLAHbIe MeCTOPOX*KeHHA), 3asleraioulwe B ruleprvu- 
IOSEMUCTBIX OHOTHTOBBIX rHelicax JoyxcKol cBuTEI (KubI Ne 1 un Ne 17 Maan- 
jopaa Bapaka, Ne 3/50 Ilepru-Bapaka); 2) mularMoK1a30Bble NerMaTHTbI, OeqHbIE 
[YCKOBHTOM, Ce€KYIHe MaCCHBbl TraOOpo-HOpHTOB (Kuaa Ne 1—lp Kapmannoe 
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TaOnuna : 


Xumuueckuli M MHHepabHbIli cocTaB (B MpoWeHTaX) HEKOTOPBIX THITOB TlerMaTHTOBbIX 
CesepHolt Kapemuu (aHamuspl CpeqHuXx mpo6) 


o S S Xerto-Jlam6uHo 
oF ss Manunopaa y 
g 4 so gies ad Bymauxa 
Se Bs Be |x. Ne 3a «K. M6 | %«. Ne 
ego she mK. Ne 1x. Ne17| > 
Oe oir =a 
{ 
Uncno YWaCTHbIX 
mpo6 6 9 7 6 4 iS 5) a 
O6umuh Bec YaCTHbIX 
mpo6 B Kr 270 395 Q3LORMAsOn Mab 2050 990 1960 


Pe3syabTaThH XHMHUCCKOFO AaHaIN3a CHPeAHUX npoo 


SiOs 72.441. 75,03.) hs 20 | degen HO aie ee (PEP WG), 
TiOs — 0,02] 0,02) 0,10} 0,04 0,02 — Cu. 
AlezOg Scale. VANS 335) als) A || WA Te) Ae 15,410 14,8 
Fe,Oz 0,50 0,56 | 080) 90,56) 210595 0,41 OOS 0,4 
FeO 0,30 0,34| 0,34| 0,40) 0,33 OFDM OF29 0,4 
MnO — ORO E eu, — — 0,04 = — 
MeO™ 0,89 0,59| 0,48] 0,67} 0,60 0,64 0,53 0,€ 
CaO 1,88 ASG) aon alee ode meme cee ia getl 19 a 
Na,O 0,14 Oe O44 wooo | oan eco 4,81 3,43 3,6 
Ge) 1,62 N5ss\) A Olex|| Aa sts i 2 ee 3,96 5,82 5,9 
HO 0,20 ©);,20,|, 0;,09)| O49 50,20 0,04 0,18 0, 
Il.n.0. 0,89 1201) 0-99 EAS SO. 0,66 0,53 O,€ 
Cymma 100,82 }100,50/100, 42/100, 18}100,59| 100,36 100, 42 100, 4 
AnasuTHKu 3a AML Ae MOU. Mal le}5 PLS ABs, at] 9B, IK. Mayo} Sane 
Byrposa,| Byr- | 3epe-| Byr- | Byr- | Syapou- | Epmonae-| 3yane 
E. E. | popa |} mesa | posa | popa | kaposa Ba Kapo 

SepeseBa 

Mogzaabubyh MHYHepandbunh coctas (pacuer no II. Hurran) 

Kpapy PAO) Ai AD | AOA | BO 4h ONG. 0 Pale Te 25,8 202 
AsmpOurt 49,8 BV) || Bana | PADate || Sill ats) HDD, 3) 30,8 30; 
AHuopTut 9,7 oP ha) | ae | IS 8,8 5;8 5). 
Mux pokauH DS — —| 4,3 Obed Ate 30,6 ote 
MyckoBut 6,8 esi) I ey) || SS 8,7 Hell 4,0 oe 
Buorur Le Maiss |) git) ape lh Pew 36 2A AQ) 35 
Jiucteu — OF One oe — — — = 
Maruerurt 0,7 Ora Water |) OL7 1,0 0,95 de OF 


IIpumeuanne. Ananu3p npou3sBoquaucb Nox pyKoBogcrsom B. C. Bpxoroit. 


o3epo); 3) MAKPOKJIMH-MlarMoKJa30Bble Mer MaTHTbI C HeOOJIbIIMM copep2KaH. 
MYCKOBHTa, IIPHypOYeHHbIe K [PpaHaTO-OHOTHTOBbIM THelicaM eHCKOH CB 
(xaa Ne 8alleptu-Bapaka) 4 K CHIbHO MHrMaTH3HPOBaHHbIM OHOTHTOBBIM FE 
caM XeTOJaMOuHCKon cBuTbt (Kua Ne 3 Byganxa); 4) narno-maKpoKuHO 
MerMaTHTbl (CJIOAAHO-KepaMMuecKHe MeCTOPOKCHHA), CBA3AHHBIe Cc OHO: 
aMHOOJOBLIMH THelicaMH XeTONaMOvHCKOH Tommu (Kut Ne la u 2 
Xeto-JlamOuHo). 

CrcTeMaTH3alMa aHaJIMTHYeCKUX JaHHbIX No Metomy A. H. 3apapuut 
(puc. 1) MoKasbiBaeT, YTO C HepeXOOM OT HermMaTHTOB, O6orallleHHBIXx MYCK¢ 
TOM, K lerfMaTHTaM, OoraTbIM MUKPOKJIMHOM, MpOvcXog_UT yBesMueHHe cofep 
HHA Wemouel (2) 3a CueT YBeJIMYCHHA COJepKaHuA KAMA H YMeHbIlenue 
jMunHb! (b) Tp OLHOBpeMeHHOM yMeHbIeHHH KOJIMYeCTBa PIHHO3eMA B ILBe1 
vacTH WerMaTuTop (a'). XapakTepHo u3MeHeHHeE oMmpesesiomero o6pa3i 
Hue MYCKOBUTa OTHOWeHUA KO : Al,O, or 1 : 4 B muarHo-MycKOBHTOBLIX 
MaTuTax fo | : 2 B MaarMo-MHKPOKJMHOBbIX Kuax. 
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Boslee YeTKO pasJIHYHA B COCTaBe ONPOOOBAHHBIX HerMaTHTOB BbIABJIAIOTCA 
Ha PasoBoli JuarpamMe KBapU—asbOuT—opTok.1a3 (puc. 2). Ha HeoOxoqumocTb 
MPHMeHeHHA STOM AMarpaMMbl K apXelicKUM MerMaTHTaM, COCTOALIMM, 3a HCKJIO- 
YeHHEM CJIOLAHBIX MKHJI, MOUTH MOJIHOCTbIO H3 TPeX Ha3BAHHbIX KOMIOHEHTOB, 
oOpaTus BHuMaHHe aBTopos A. A. TlomKanos. 

AnaM3 XapakTepa pa3MelleHHA TOWeK, OTBeYaIOUHX MOJaIbHOMyY MHHe- 
PpaJIbHOMY COcTaBy YacTHBIX H CpeqHHX MpoO Ha AHarpaMMe, MpHBOUT K ceLy10- 


K6apu 


Hanuedol 
nonegou una 


AINGEUGKIICS 
aa ae Vax ax aa ah a 
68/ gm? ga? gat GAS OAS G0’ Geof 


Puc. 2. Masopad AuarpaMMa cuCTeMbI aJIbOHT—KasHeBbIt NoweBoH wMmaT— KBapu. 

HywKHAA KpHBad «CyXMX» pactiaBoB (8), BepxHaaA KpuBax — naa H2O = 1000 xr/cm? 

(9); 1— xuna 3/50; 2— «una 1; 3 — xuna 17; 4— «uaa Kapmanuoro o3epa; 5 — 

“wKudla 3; 6 — »*ula 8a; 7 — «una 6; 8 — sa la (a —uacTuble npobnl; 6 — cpequue 
TIpoObt 


UMM BbIBOZaM: 1) mpoObl Marvo-MyCKOBMTOBBbIX %KHJI MepecbillleHbl KBaplleM 1 
rpyNuupywoTcA B OOVIbIMMHCTBe BbIMWe KOTEKTHYECKOH JIMHHMM, MpwyemM cofep%Ka- 
Hie KBapla B YaCTHbIX MpoOax BBUAY HEOHOPOAHOCTH (30HAJIbHOCTH) CTpOeHUA 
2KWJI VCIbITDIBAeT BECbMa OoblIve KONeOaHHA; 2) CyMleCTBeHHO Mwarvok.1a30- 
BbIe H MHKPOKJIMH-WwlarvOKJ1a30Bble XKUJIbl HMeIOT B WeJIOM Oovlee NOCTOAHHBIN 
cocTaB, cpeHve MpoObl STHX KU TPYNNMpywTcA BONM3H KOTeKTHYeCKON JMHHH 
«CYXHX» PacIaBOB, YaCTbIO B «IlOJIe> AHXHSBTEKTOHHYECKUX COCTAaBOB; 3) Cco- 
CTaBbl UaCTHBIX HW CpeqHHX MpoO Mlarvo-MMKPOKJIMHOBEIX XK WH ONM3KH 
K KOT@€KTHYCCKHM COCTaBaM «CYXHX» PacIWaBOB HJIM HeCKOJIbKO HejOCbILLeHbI 
OTHOCHTeJIbHO HUX KBapliem; 4) B WeJIoM HaOsmOfaeTCA IPpAMO TIpomopmuoHadb- 
Had 3aBMCHMOCTb COsepKaHuA KBaplla M MYCKOBHTA MH HaMedaeTcA OOpaTHO MIpo- 
NOPUWOHAaIbHat 3aBHCHMOCTb B COepKaHHM KBaplla H MUKpOKJIMHAa. HeoOxo- 
IMMO OCOGeHHO HOLYEPKHYTb MepecbiWeHHOCTh KBapIleM CpeAHUX MpoO Muarvo- 
MYCKOBHTOBBIX XKHJI HW JOCTATOUHO XopoOlilee CoBMaseHHe cpeyHero cocTaBa [py- 
[MX THIMOB MerMaTHTOB C 9KCIe€PHMeHTAJIbHbIMH JaHHbIMM O cocTaBe HaHOoviee 
HUSKOTeMIepaTyPHBIX AHXHIBTEKTOHHYECKNX pPacliaBoB. OTHocuTesbHad TMepe- 
CbILICHHOCTb KBaplleM CJIOMOHOCHBIX MerMaTUTOB CBA3aHA C MOBbILeHHeM COjep- 
*KAHHA B HUX MYCKOBHTA, HaXOfAllerocsd B CpacTaHMU C KBapileM (KBapl-MyCKo- 
BUTOBbIMi KOMMIeKc). CaeqyeT OTMETHTb, UTO STOT MHHEPasbubll arperaT BxKU- 
sax Cepepnol Kapesuu Bksiouaer OovIbIyI0 YaCTb MpOMbILIeHHOTO MYCKOBHTA. 

B nacTosiee BpeMA OOJIbIIMHCTBOM HCCJIeqOBaTeJeH (*,°,°,1°) mpu3Haetca 
o6pas0BaHe KBapll-MyCKOBHTOBOrO KOMIIJleKca yTeM PHA pouu3a NOJeBbIX LiMa- 
TOB, T. €. Hocsle UX KpHCTaIMH3aluH. CiefOBaTeJIbHO, NepecueT KOMMOHEHTOB, 
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BXOAAULHX B COCTaB MYCKOBHTA, Ha NovieBow WinaT, IPH yCJOBMM WMHeEPTHOCTY 
riMHO3eMa H JOOaBKM Wemouell, Kak 9T0 pekomeHgoBan A. A. IlomKaxos, Jo 
K20 + Na20 __ 1 

Al,03 ‘ 3 ‘ 
wimaTax, MO3BOIHeT YCTaHOBHTb NepBOHaYAaIbHbIM XHMHYECKHH COCTAaB NerMaTH- 
TOB, GoraTbIX MyCKOBHTOM. IIpu TakoM MepecueTe BOSMOXKHbI Ba BapHaHTa B 3a- 
BHCHMOCTH OT OO6pas0BaHHA MYCKOBHTa NO MHKPOKJIMHY UM NO WilarvokJasy. 
B o60ux calyuanx TOUKH Mpo6 MlarMOMyCKOBHTOBBIX 2KHJI CMellaloTcsA B 00: 
jlaCTb AHXH9BTEKTHYECKHX COCTABOB, HO IIpH 06aBKe TobKO K,O onu Monazaii 
B Hole JBTeEKTHKH WlariO-MHKPOKJIMHOBOrO cocTaBa (puc. 2, TOUKH C OJHHM 
IITPHXOM), a Ipu LoOaBenun Na,O—s oOsacTb KBapU-I1arnOKa30BOH SBTeKTH- 
KH (puc. 2, TOUKH C ABYMA WITpHXamn). 

O6pas0BaHHe MYCKOBHTA TOJIbKO M0 MWwlarHoKJlasy, KaK 3TO B JeHCTBUTeJbHO- 
CTH H HaGwOJaeTcaA B OOJbIIMHCTBe HanOovlee OoraThIX CJOAOH MerMaTHTOB, O4e- 
BHHO, BO3MOXKHO JIMIb B IpHcyTcTBHH K,O, sHO0 NepBoHavaJIbHO HaxoOs Alle: 
roca B HerMaTHTOBOM (pslro“e — pacristaBe (K. A. Uypkuu), mH600 npuBHeceH: 
HOrO B HerMaTHTOBy!o *KUy MosqHee (M. E. Casibe). []pu o6pa30BaHHuv MyCKo- 
BUTa PlaBHbIM OOpa30M MO MHKPOKJIMHY, 4YeEM OOBACHACTCA CYUIECTBEHHO Mla: 
THOKJa30BbIH COCTaB X%KHJI, C MorwouwleHHeM ocBoboxarollerocaA u30nITKa K,C 
cmoch, 3amellaromei maarnoksas (*,°,1°), TOuKH COCTaBOB MJIarnO-MyCKOBH- 
TOBbIX XKHJI TAK2Ke paciOJlarawTca OIH3 KOTEKTHYECKOH KPHBOH, HO HECKOJIbKC 
Jiepee, UM B TlepBOM CJlyyae. 

M3 cka3aHHoro cylelyeT, YTO NOABJIGHHe MYCKOBHUTAa B TlerMaTHTaX CBA3AHC 
rJlaBHbIM O6pa30M C H3M€HEHHEM OTHOLWeHHA FIHHO3eMa H WesoueH H COMNpoO: 
BOMKaeTCH BbIHOCOM NMOCJeqHUX BO BMelilaiolulve nopogbl. BenemctBue 3Torc 
BaJIOBOH XHMHYeCKHH cocTaB OoraTbIX MYCKOBHTOM 2KHJI, NepBOHavaJIbHO O1H3- 
KH K COCTaBy KBapI-MOJIeBOWUNMAaTOBOH IBTEKTHKH, CYILeCTBEHHO MeHAeTCH, ¥ 
IIpOHCXOJUT OTHOCHTeJIbHOe OOOrallleHHe HX KBaplleM IPH COXpaHeHHH aOcouIOT: 
HOrO KOJIMYeCTBa riMHO3eMa (OKOIO 15—16%, cm. Ta6u1. 1) 

QTOT BLIBOL MOATBEpKaeTCH COOTBETCTBHEM COCTaBy KBaple-NOJIeBOLUMAaTO: 
BOM SBTEKTHKH PeaJIbHbIX COCTABOB YAaCTHbIX NpoO, He 3aTPOHYTHIX MIpoleccamy 
MYCKOBHTOOOPa3s0BaHHA MJlarHO-MerMaTHTa H3 ITHX Xu. Kpome Toro, 9BTeKTH- 
YeCKHM COOTHOIMeHHAM KBaplla H MWlarMOKa3a MOUTH TOUHO OTBeYaeT COCTAE 
IIPHKOHTAKTHBIX OTOPOYeK MeJIKO3CPHHCTOFO MerMaTHTAa, KPHCTaJIM3yrolleroca 
B KHJIaX paHee BHYTPeCHHHX HX yacTell. 

Takum o6pa30Mm, u3y¥eHve BaJIOBOrO XHMHYeCKOrO CocTaBa apXeHCKHX Mer- 
MaTHTOB CepepHo Kapeun moka3blBaeT, YTO MepBOHAaYaJIbHbIH COCTaB BCeX 
H3YYeHHBIX THIOB XK OTBEYAeCT KBaPI-NOJeBOWMATOBOM IBTEKTHKe. 

Hasmune lerMaTHToB C pa3HbIM KOJIMYeECTBEHHbIM COOTHOLeHHeM MlarnoKkwia 
3a HW MMKpokKsIMHa, M0 MHeHHIO K. A. Ulypkuna, BeposTHo, oObACHAeTCA MY 
MIPOHMCXO*KMECHHEM B PesyJIbTATe KPHCTaIM3alWH AHXMSBTEKTHYeCKOrO paciwMa: 
Ba, Ml€pBOHAYaJIbHbIH COCTaB KOTOPOrO B Pa3HbIX KWMaX Opi pasMYeH HW HaXO 
WMJICA B 3ABHCHMOCTH OT COCTaBa BMelalOlluX Nopox. OGpasoBanne Takoro pac: 
MlaBa, OY€BHAHO, CJeLyeT CBASbIBATb C PeTHOHAJIbHbIM YJIbTpamMeTamopiu3sMon 
OeOMOpCKOro rHeHCOBOTO KOMMJIeKca, B YACTHOCTH C ABJICHHAMU CeeKTHBHO 
TO NWlaBJICHHA, T. €. C TEM MpolleccaMH, C KOTOPbIMH CBA3AHO TakxKe OOpas0Ba 
HHe€ MHIMaTHTOB HM PpaHuTOB (aHaTeKTHTOB) aHXH9BTeKTHYeCKOrO COcTaBa B 3a: 
mayqHom Besomopbe (1). 

Jla6opaTopua reoworun joKemO6pua Tlocrynuo 

Akajylemun Hayk CCCP 18 XI 1959 


mUMTHPOBAHHAA JIMTEPATYPA 


1A. E. ®epcman, Tlermatut, 1, Usa. AH CCCP 1936.5 wn F.C oy Tonnes 
kos, Tp. Jie. reon. ynp., B. 19 (1939). ®T. H. Byurun, 3an. Jen. roc. YHUB. 
B. 9, Ne 49 (1940), 4B. . Huxurun, 3an. Beecowsn. mun. o6m., Ne 4 (1950) 
B. ]l. Hukutun. 3an. Jlew. ropy. uncr., No 2 (1952). ® A. H. Jla6 YHILOB 
Tlermatuter CCCP, 2, Msn. AH CCCP, 1939. 711. A. Bo pucos, Kepamuyeckue merma 
THTbI K® CCP, Ilerposapogcx, 1948. 8 J. F.Schairer, N. L. Bowen, Am. geo 
phys. Union Meeting 16th, Washington, 1935. ®0O. F. Tuttle, N. L. Bowen, Gal 
negie Inst. Wash. Jear Book, Ne 51, 1952. 1° 71. C. Ko pPKXUHHCKUH, CmogH CCCP 
1937. 4K. A. [ypxKunu, Tp. Jla6. reoa. oKemOpus, B. 7 (1957). 
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COOTHOWMeHHA OTBeY atollero Ha6 JO aeMOMy B IWOJIEBbIx 


Hoxnsagn Akanemun nayrxr CCCP 
1960. Tom 131, Ne 4 


PEOXHMH A 


H. ®. BYAAK, usen-Koppecnonzent AH CCCP H. M. KAPABAEB, 
B. H. KACATOUKHH u 3. C. CMYTKYHA 


UCCJIEMOBAHHE HCKONAEMOM CMOJIbI H3 TKUBYJIbCKUX 
YIJIEW 


Tku6yibckoe MecTopOxyeHHe KaMeHHOro yruin KyrauccKoro paliona 3a- 
nafqHou Ipysuv OTHOCHTCA K }OpCKuM OTVIO*KeHHAM ('). 

CMoJIAHble BKJIOUCHHA, BbIJeIAeMble 13 yA MeXaHHMuecKH, NO Busy Hario- 

MMHalOT KaHudoub. IlocmeqoBaTesbHbIMM 9KCTPaKUMAMH B allmapate CoxKcseta 
Pa3JIMYHbIMM PaCTBOPHTeJAMM CMOJIa pa3sfeseHa Ha PpakuHu (Tabu. 1). 
_ Wspuevennad merpouelinbim scupoM YacTb pa3yeseHa Ha pacTBOpYMyIO H 
HepacTBopumy!0 B alleToue. Ilocnequaa Obiia ombiuieHa 5% pacrsopom KOH. 
Tlonyyenubie KHCJ1aA HW HEOMbIIAeMand PpaKUHH CHJIbHO pasMMUAIMCh M0 37IeMeH- 
TapHoMy cocTaBy (Ta6u. 1). 


TaoOauua t 


XapaktTepucTuka TKHOYIbCKOM MCKOMae€MOM CMOJIbI H OTJICJIbHbIX e€€ KOMIIOHEHTOB 


Kourmuectgo 9 & OneMeHTapHEit By 
Haumeno- 5 [s) 2 (3) cocTaB B % Omnupuye- 25 
Banne ae 5 S ° z ° eae eS 
aoe 55 Gur dopmyna] 25 
pr | p% | ee Mette SE c H O S20 
a) & ME Qr Ona 
Vickonae- 
Max cmMoma | 3,276 100 2000 ~- — _— 84,89 | 11,25 3,86 1509 
Tlerpo- 
neHHO- 
SUpHIK 
9KCTpaKkT 
jHepacTBo- ; 
PHM. B alle- | 0,2357 ies -- 1G3e5 0 By 83,30 | 10,50 6,20 pay 
TOHe 
pacTBop. 
B alleToHe 1,0896 | 338,26} 1250 42 60 23 85,28 | 11,57 ploy \iCaotlda: Osram oe 
OKceTpakT 
CepHbIM 
ad@upom 0,1480 | 4,50 —_ — 69 50 — = — 
Beu30Jib- 
fHblii | =9KC- ; 
PpakT OFt122" |B F48 1612 80,12 | 10,60 9728 |CrocHpoOsns} 1,58 
Hepac- 
TEOpUMbIL : E 
craroK (1) | 41,6706 | 50,99 _— — _ _— 86,39 | 141,42 2,19 1,58 
Heombluiaemble BellecTBa akIMu, pacTBOpHmMol 
alleroHe = Ls i 3 85,66 | 141,70 2,64 1,64 
Kucyible BenlecTBa dbpakUUUH, pacTBOPHMOL B alle- 


oHe 75,85 11,40 1255) 1,80 
Ta6Omuma 2 


XapaktTepucTuKa MNpOW3SBOAHbIX, MOJYICHHbIX U3 He€pacTBOPHMOrO OCTaTKa 


OnementTapHbIi cocTaB B % AromapHoe 
Haumenopanue BrixoaB % a “ re 5 eset st 
5 ease MpOAyKT oKucMeHuA 
KMnO, HepacTBOopHMoro§ oOcTaT- 
ka (11) f 5 91,3 (or I) 84,78 14,25 _ SE 4,59 
urpoupogyxtT (III) 129 (or I1) 60,19 6,54 6,53 26,77 1,30 
POAYKT BOCCTAHOBJIeEHHA HUTPO- 
COe€MUHCHUA (BOCCTAHOBJICHO 
Zn--KOH) —_ 61,66 7,30 3,92 
POJYKT BOCCTAHOBJIeHHUA HUTPO- 
COeHHEHHA (BOCCTAHOBJIeHO 
BeanasoM) — 57,61 7,22 4,04 i 
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HepacTsopumplli ocTaTOK ObI/I OKHCJI€H WeJOUHbIM PacTBOPOM M10 Bony (' 
OxuculeHne Besloch Ha KuTIAWLeH BOAAHOM Oane. Ilocme 42 4ac. OKuCeHHe Obl. 
ipekpamjeno. PerenepupoBaHo 91% HeoKucJIMBIUerocA NpOyKTa, O4€Hb 61H 
Koro MO cocTaBy K HCXOJHOMY. : 

BpileseHHble 43 WleJIOUHOrO pacTBOPa KHCJIOTbI HMeJIM 3alaX YKCYCHOU KH 
Jotp. BeweqcTBHe MaJiOorO KOJIMYeCTBa OHH He HCCJIeMOBaJIMCb. 

Heoxucsupuuiica ocaloK Obit o6pa6oran HNO; ya. Bec 1,40npu 80—100 
B pesybTaTe MoJlyyvJIcd MOpOWlIoK APKO-%esITOrO WBeTa C BbIXOAOM 123 
(ra6n. 2). Kayecrpenupie peakiuu Avosckoro u Ta6pusasa (*) Ha HATporpynl 
lasIH TOJIOKUTEIbHBIM pesybTaT. BanaHc 10 3IeMeHTapHOMy COCTaBy OKa3aJ 
culelyioulMM (B Bec. MpolenTax): 

Mcxoguoe Beujectso § IIpoxyxr o6pa6oTKu HNOs; 


C 84,78 77,65 
fet EAS) 8,39 
O 3,98 34,56 
N_ 0,00 , 8,40] 


Stor OaslaHc yKa3bIBaeT Ha TO, UTO KPOMe HHTPOBaHHA MpOWCXOAMJIO 3HaYd 
TeJIbHOe OKHCJIeHHe, KOTOPOe BbIZBaJIO NoTeplo yraepoza 7,13% u Bogopo, 
2,86% u yBeuyeHve KucNOpoga Ha 11,33%, ecnu cuuTaTh Ha NO, u ua 1,79% 
ecuIH CUNTaTh Ha O NO. Cys Mo cheKTporpaMme, HMeIOTCA Te MH Apyrve rpynl 

BoccraHoBsieHve NOJIyYeHHOrO HHTPOMpOAyKTa B KHCJION cpese He MpoHncx 
JMsI0, HO rilaqKO WO B WlesOUHOH cpefse KaK C WHHKOBOM IIblJIbIO, TaK H 
CTaHHaTOM HaTpHA, c MepexojloM BelljecTBa B pacTBop. IIpu noyKucseHHH BbIJ 
JIAJICA PbIXJIbIM OcayqoK. Pe3syabTaTbl aHaJIH30B MpOAYKTOB HUTPOBaHHA UM BC 
CTaHOBJICEHHA CM. B TaOw. 2. JiaHHbie aHaJIH30B MOKa3bIBalOT, YTO B Tpowec 
BOCCTAHOBJICHHA MPOWCXOAMT 3HadHTebHaA NOTepsA az0Ta. ITO roBOpuT O TO 
YTO IIPOAYKTbI HATPOBaHHA OTHOCATCA K MPOH3BOXHbIM HeapOMaTHYeCKOLO PAL 
FIpu BoccTaHOBJIeHHH NpOLyYKTOB HATPOBaHHA TepNeHOB, B YaCTHOCTH (PeHXOF 
HaOOJaocb BbijemeHHe NH, c o6pa30BaHvem BelllecTBa oKcudenxona (* 

BeulecTBo, pacTBOpHMoe B alleTOHe, NOABeprviocb u3MeHeHHIO. Ilo ucTeyeH 
10 MecsalleB Nocule ero BbIJeJICHHA MbI ONpPeLeJIAJIM KMCJIOTHbIe UW SPUPHbIe YMCI 
KOTOPbl€, KaK OKa3aJIOCb, 3HAYHTEJIbHO YBeJIMYNINCh. QeMeHTapHbI COCT 
MOKa3aJI HEOMHOPOMHOCTh COCTaBa KPYyMHbIX KYCOUKOB H TOpOliKa, a HMeHE 
Kpyluble KyCOuKH cofepxKamn (%): C 84,22—84,33 nu H 11,01; nopomtoK 
C 81,94—82,24 u H 11,08—11,13. 

Ilo wuTepaTypHbIM 2aHHbIM (7) B AHTape, OCOGeHHO B BbIBETPeJIbIX OOpasilé 
COJepxKHTCA AHTapHad KuCJioTa. JA ugenTHpuKalHn AHTAPHOH KUCJOTHI O 
Oblla BbIJeJIeHa H3 WeIOUHOFO pacTBOpa, H3BJIeYeHa CePHBIM IPMPOM UH HaJINY 
ee OLIIO yCTaHOBJIeEHO XpoMaTorpaduel Ha Oymare. 

-Jl1a WCXOQHOH HCKOMaeMOM CMOJIbl HW YaCTH BbIeJIeHHBIX e€€ KOMMOHEHT 
OblJIM HSYYeHbI W.-K. CI€KTPbI MOTJOWeHHA. CnekTpaJIbHble KPUBbIe Mporycl 
HUA Obi MOJIYYeHbI Ha PerHCTPUPYIOULeM H.-K. cekTpometpe MKC-11 c np) 
mamu “3 NaCl nu LiF. O6pasup TBepAbIX BelllecTB rOTOBHJIMCb B Bue MacTHl 
lapaPuHOBOM Macuie (qua OOnacTu 5,5—14,0 w) u mommdropsTueHOBOM Mac 
(8 o6nactu 3,0—3,8 vw). Opakunsa, H3BeYeHHaA U3 CMOJIbI MeTposeluEM sup 
a TakiKe HelTpaJIbHaA HEOMBIIAe€MAA €€ TaCTb CHUMAJIMCb B 4MCTOM BUT. 
puc. | MpvBo_sTcA KpHBbIe MpomycKaHuA W3yYeHHEIX OOpasloB U B Tad 
BeEPOATHbI€ OTHECEHUA MOOC NOPOMeHHA. 

B cnektpe ucxogHOro OOpasiia CMOJIbI HMEIOTCA MOJOCI MOTOWeHHA, C 


O 
A Vie 
JeTeJbCTBYIOUIMe O COJep%KaHHH aTOMHOM rpymmupoBKu | — C (np £ 


8u 8,5 yp). ; 

IIpucyTcTBHe MOCTHYHOTO KUCOpOfa B BeleCTBe CMOVIbI B cbopMax asa 
YECKUX HW WMKJIMYeCKUX MPOCTbIX SPHPOB XapakTepH3yercA MOMOCaMH MOF) 
Hud pH 8,7 u 9,2 u. Pay nonoc NormoweHua B cnekTpe (npu 9,9; 11,3 u 11,é 
CBHICTEJIBCTBYIOT O COJep%KaHHH B CMOJIe HadTeHOBLIX WHkKIO0B. Tlonocn 1 
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TaoOauna 3 
CilekTpaibHaad XapaktepucTuka TKHOyabcKoli MCKONaemMolt CMONBI M OTJeIbHBIX ee KOMIO- 


HE€HTOB 
MuTeHcuBHOCTb 
w bo, ia e HPS os 3 
Yraepoxqopoguple rpynnuposKu Ry Ue lve GM = “3 Bs “3 BS E 
Se | @o | gees | Se | Be | & 
| GS jee ome Pore oan times 
=O oe néoc | tag] BA aS 
CH, Baw. 3,38 2959 c @ c ca 
CH, Ban. 3,42 2924 F y : 
3,50 | 2857 g ¢ S c 
CH, # CHs gecbopm. 6,9 1449 
; 713 4379 | Macs1o c c Macso | Macsto | Macs1o 
(CHs); —C—R a 8 1250 cp 0.¢ cp ss ¢c c 
(CHs)2 — C 8,5 1176 c c c cp 2 = 
CH, B WuKse ie 1040 
3 885 c c c Cc — _ 
11,8 847,5 5 7] ; : 
(— CH,—)n ckeneTH. n>4& 13,8 724,6 | Macso c c MacwIo | MacwIo | Maco 
Kucnopogzconepx. rpynnuposKu 
C=O) 5,8 1724 Cc 0.c c 0.Cu c c 
C—O KuCHOT H CIOMKHEIX 9HUupOB 8 1250 cp 0.¢c ca = cp cp 
C—O cnoxHbIX 9upOB 8,5 1176 ep c _ ca _— — 
C—O anudatuy. spupos 8,7 1149 € cil c c c c 
OH B xucnoTax 10,4 961,5 
4“ 10,7 | 934,6 7 e i. = oy <a 
AsoTcozepxKanulve rpynnupoBKu 
NH, 6,06 1650 _— _— — _ © 
C— NO, 6,4 1563 _— — — 0.c ca 
a — NO, Uo \ 12,99 
N — NO, 8 4250 = = = <P ee 


IlpuHMeuaHue. 0. C—oueHb CHbHad, C— CHIbHad, cp —cpeqHaa, ca — cada, 
0. Ci — OUeHb cabana. 


3,38; 3,42 1 3,50 uw yKa3bIBaloT Ha JOCTATOUHO GoubUIOe COMepKaHve MeTHJIBHbIX 
H MeTHJIEHOBLIX py. OTcyTcTBHe XapaKTepHbIX Mooc BOMH3u 3,3 u 6,2 p, 
OTBeYAIOUMX BaJIeHTHBIM KOJIeOaHHam cBa3eH C—H u conpsxenupm [C=C] 
B apOMaTH¥eCKHX PPYNNHpOBKaX, yKa3bIBaeT Ha HeapOMaTHYeCKy!O MpHposy 
BeII€CTBAa CMOJIBI. 

B chleKTpe ocTaTKka MocJle 9KCTPpaKUHH OeH30JIOM, NeTpOJIeHHbIM SPupoOM u 


- C€PHbIM 3(PHPOM MO CpaBHEHHIO C HCXOAHOH cMONOH HaOMOMaeTCA MOUTH NowIHOe 


ucue3HOBeHHe Movsioc NpH 5,8; 8u 8,5 w. OTo nNoATBepxaeT MpakTHYeCKH NoHOe 
H3BJICUeHHE BeLLeCTB, COJepXalluX KapOOHMVJIbHbIe, COMHOSPUPHbIe HU Apyrue 
KapOounsicofepKallve rpynmupospku. Hasmave B clekTpe HepacTBOpHMOro 
OCTaTKa HHTCHCHBHBIX Tosoc mpu 8,7 u 9,2 w yKa3bIBaeT Ha MpecOsaqaHue MO- 
CTHUHOrFO KHCIOpoa B PopMe amudaTHyYecKUX HM WHKJIMYECKUX MPOCTHIX S@UPOB. 
B cnekTpe MeTpovselno-supHoro SKCTPpaKTa MMeIOTCA HHTeCHCHBHbIe MOJIOCHI 
MOPIOMEHHA, OTBEUAIOIWe HaMYHIO KapOOKCHJIbHBIX HW CIOXKHOSPUPHBIX rpyn- 
IIMPOBOK, a TakKe CJlaOble MOJIOCLI, XaPaKTepHsyloulue asMaTHyecKHe UM WMKJIN- 
yeckve mpoctbie adupbi (Tad. 3). 

CrekTpbI HATPO- H AMMHOMPOAYKTOB HepacTBOPMMOrO OCTaTKa He COMepxKaT 
mosoc normomenua mpu 9,2, 9,9, 11,3 u 11,8 p, umeroujuxca B CMekTpe camoro 
ocTaTka. B To Ke BpeMA B ClleKTpax STHX MPOLYKTOB cOsepKaTCA XapakTepHble 
MOJIOChI JIA HUTpO- MH amuHorpynn (Tabu. 3). IIpomece okucseHuA a30THOH 
KHCJIOTOH HW MpuCcoeqMHeHUA HUTPOrpynn MpoxozH Cc paspHIBOM Ha*PTeHOBbIXx 
KOJIel, IPH yYaCTHH MOCTHYHOFO KHCJOpOAa B MPOCTHIX WUKMMYeECKUX 3pupax. 

ToxasaHo, 4TO B COCTaB pacTBOPUMOM YaCTH CMOJIbI BXOAAT KapOOHUJIbHbIe, 
CJIORKHOSPUPHLIE HU Apyrne KapOonnscoxep2xKamue rpynmupoBku. B To xe 
BPeMA CIleKTP HepacTBOpuMoro oOcTaTKa yKa3blBaeT Ha MpaKTMYeCKH MOJIHOe 
OTCYTCTBHe 3THX rpynmupoBoK. Kucsopoy B MOJIMMepHOM BellleCTBe HepacTBo- 
PuMOro OCTaTKa COJep2XKUTCA NpenMyulecTBeHHO B (opMe MOCTHYHOrO KucsOpo- 
a upoctnix spupos. CuiexyeT mpesovoxKUT, ITO B Mpollecce MeTamop(bu3mMa 
TIPOMCXOAUT HaKOMseHHe BelleCTB HepacTBOPHMOM YaCTH CMOJIbI 3a CUeT XMMH- 


“IECKUX IIpeBpallleHH pacTBOPHMOH ee yacTH. 


vod 


CorsacHO JaHHbIM HaCTOAUIero UCCeOBaHHA Mepexo pacTBOPHMOW actu 
CMOJIbI B HepaCTBOpUMyt0 COMps2KeH B Mpoleccamu JekapOoKcHJIMPOBAaHHA KH- 
cJIOT H CAOKHEIX 2PUPOB u OOpasoBaHuA Mpoctsix nomusdupos. PesyLTarsl 


HES 2461 £1 1250 til 1000 308% 8333 7692 7G 30m! 


/iponycKanue ——>- 


C4 a ore Pe 


TLMESE) 96 6 ENGR ADS ALE URIS 


Puc. 1. Wudbpaxpacuble cnektTpbl Morsomenua TkKYOyAbCKOM CMOJIbI 
MpOAyKTOB ee OOpaboTKH. a — UcxXoAHaA cMOJla, 6 — MeTposeliHo-apupHblit 
SKCTPpakT, 6 — HepaCTBOPHMBIM OCTaTOK, @— HHTPOMpOAyKTb!, O — amu- 
HBI, € —HeliTpaJIbHad HEOMBIIAeMad UacTb NeTpoeHHo-SpUupHoro SKCTpakTa 


| 
UCCJIEIOBAHHA JLatoT rakiKe OCHOBaHHe JVWIA TIpeqNOJORKeCHHA, YTO HE UMeeTCH 
CYULeCTBeHHBIX OTJIMUHH B HCXOTHOM MaT€PHHCKOM BeLlilecTBe HCKOMNaeMOH CMOVIBE: 
fopckoro Hepuoya OT COBPeCMe€HHbIX HaM CMOJI. 
VuerutyT roprouux 1cKomaeMbix Tloctynuso 
Axajiemuu HayK CCCP 14 XII 1959 
UMTHPOBAHHAA JIMTEPATYPA 
‘Tl. H.C tenanos, C.W.Mupouos, Teonorus mecropoxyenuii KaycToOno- 
autos, M., 1937. * A.B. Bone, Proc. Roy. Soc., 127, 480 (1930). °°. Ty6eun, 
Metogbl opranwyeckoli xumun, 4, ku. 1, M., 1949. 4M. U. K onopasno BAS @ieK ue 
Ha, )KP®XO, 34, 935 (1902). 5&C.C. Hamerxuun, Co6pauue Tp., I, 43a. AH CCCP, 
1954. ®©M.UW. Konospaaos, JKP®XO, 35, 953 (1903). 7 Hs ,A» O pci 
B.A. Yeneuckui, Munepanorusa KayctoOnomutos, M3y. AH CCCP, 1936. 
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TFEOXHMHA 


r. B. FOPHIKOB, C. Il. XOPMYLIKO u O. C: LBETKOB 


CPABHEHHE HEMTPOHHOLO U3JIYUEHAA ATMOC®EPbI 
- HW 3EMHOM KOPbI 


(II pedcmaeaeno axademuxom A. A. I pun6epeom 28 IX 1959) 


Helitponoe u3lydenve B aTMoctepe y 3eEMHOM MOBepXHOCTH Ha ypoBHe mops 
BilepBble ObIIO ycTaHOBsIeHO Prondepom (') B 1937 r. K Tomy Bpemenu Opin y2Ke 
W3BeCTHbI AJepHble PeakIHH C BbIXOJOM HeHTpOHOB pH GomMOapsNpoBKe a-syya- 
MM px]a JI€rKHX 9JIeEMeHTOB Kak TO: TAKEJbIN BOLOPOA, WHTUH, OepuaNU, Sop, 
a30T, (Top, HaTpHu, MarHHH, asmOMHHHH, cocdop, xXJop Hu Ap., M3 KOTOPbIXx 
B 3CMHOM KOPe 3HaYHTeJIbHOe PaCIPOCTpaHeHHe HMEIOT TOJIbKO aJIOMMHHH, HaT- 
pu u maruni. 

Ilockoubky BCe TOPHble NOpObl 3eEMHOM KOPbI COMep2xKaT PaluoakTUBHBle 
 SJIEMeHTbI, ECTECTBEHHO ObIIO MpeANOJIOHKUTH, YTO G-syuH, OoMOapaupyA aAgpa 
THX 9JIEMCHTOB, OyAYT CO3LaBaTb B 3€MHOM KOpe H y ee MOBEPXHCTH HEHTPOHbI. 
Tlonbitka OOHapyXUTb H U3MePHTb HHTeCHCHBHOCTb STHX HeEHTPOHOB Opisia Mpey- 
mpuysata eue B 1938 r. H. M. JIatkopcxon, A. I. [pammakosnm, B. C. )Kanu- 
HbIM H OQHHM H3 Hac MIpH NomoulM cepeOpsHoro cyeTunka (?) u H. M. JIarKos- 
CKOHM H OJHUM 43 Hac B 1939 r. Np NOMOMIM HOHU3aHOHHOH KaMepbl, HallOJIHeHHOL 
OObIKHOBeHHbIM (bTopHcTbIM Oopom (*). K coxkaseHuio, HeqocTaTOUHaA uyB- 
CTBUTEJIbHOCTb IIPHMeHABWEHCA TOra alllapaTypbl He NO3BOJIMJIa CesaTb ompe- 
JI@JICHHbIX 3aKJIOUeHHH OO HHTCHCHBHOCTH H3Y4eHHA TOPHbIX MOPOA 3eMHOH KO- 
ppl. Bio BbICKa3aHO JIMUIb MpeqmosloxweHve, YTO HHTCHCHBHOCTb HelTPOHHOrO 
U3JIYYCHHA MOUBbI OJMKHA ObITh B ACCHTKH Pa3 MeCHbIWe HHTCHCHBHOCTH KOCMI- 
yeCKHX HeHTPOHOB Ha YpOBHe MOP. 

3a ucTekllMe c Tex nop 20 weT, ocoOeHHe 3a MocuieqHHe 12 seT, u3yueHHe 
KOCMHYCCKHX HeHTPOHOB 3Ha4HTeJbHO MposBUHyJocb (*), XOTA JaveKO elle He 
BCe BOHPOCbl MOXKHO CUMTATb BbIACHeHHDIMH. 

Copcem Apyrad KapTuHa HaOwlofqaeTcA pH W3yYeHHH HeHTPOHOB TOpHbIX 
nopoy. B TeyeHve Jouroro BpeMeHH Moce OMyOJIMKOBaHHA yMOMAHYTHIX BbIlle 
MlepBbIX HcceqoBaHu (7,*%) B WHTepaType He NOABJIAJIOCb HMKaKHX paOoT NO 
W3YUeHHIO HeHTPOHHOFO U3JIyYeHHA TOpHbIX Mopog. JIuulb B Camble MocweqHHe 
TOMbl MOABHJIMCb HECKOJIbKO IIPOTHBOPeYMBHIX HcceqoBaHul (? +). 

Pacnomaraad Govlee coBeplieHHOH allmapaTypoH, 4eM MHOro JleT Ha3aq, MbI 
B HacTOAMWel padoTe MOMbITaAIHCb CPaBHATb HHTCHCHBHOCTb KOCMHYECKHX HeEHTpo- 
HOB Ha ypOBHe MOPA H HeHTPOHOB TOpHbIX MOpox MeHHHTpascKoro MeTpoOrio- 
JIMTeHAa. 

JA U3MepeHHA HeliTPOHHOTO MOTOKAa HaMH OblJI CKOHCTPyMpoOBaH HM MOcTpoen 
CILMHTHJIJIAWHOHHbIM CYeTUHK, COCTOAILMH M3 JeTeKTOPa MeJWICHHBIX HeHTPOHOB 
B Bue WucKa Juametpom 153,5 MM uM @OTOSJIeKTPOHHOrO YMHOXKUTeIA Tua 
®3Y-2B (quamerp 150 mm). Mmny.bcet, nocrynatlue oT PoToseKTpOHHOrO 
YMHOXKUTeIA, MOMaBaIHCh Ha YCHJINTeJIbHO-aHaJIM3HPYIOWLy!0 SJIEKTPOHHO-J1aM- 
MOBy!0 CX€My H PerHCTPHPOBaJUCh MepeCueTHbIM YCTPOHCTBOM. 

Baok-cxema Bceli ycTaHOBKM MpefctTaBsieHa Ha puc. 1, rye: / — qeTeKTOp 
MeJICHHBIX HeliTpOHOB B Bue AHCKa JMaMeTpom 153,5 MM; 2 — meKcurviaco- 
BbIit CBETOIPOBOL B BUJe NOCKO-cepH4eCKOTO AHCKa C TOJ[MHOW, PaBHOH B Ce- 
pequne 5 MM H JOXosalleH K kpadm Jo 12 mm; 3 — oToseKTPOHHBIM YMHOXKU- 
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Tejlb Tuna DOY-2B5; 4 — mpelycusJinTesb C KaTOHbIM NOBTOPHTeVJIEM, 5 — ycu- 
juTedb; 6 — aMMIuTyqubI aHasusaTop; 7 — MepecueTHoe ycTpolicTso; 8 — 
ocuusmorpap; 9 — 60K BbICOKOrO MMTaHHA THMAa BC-9. 

Dnemeutel 610K-cxembl 4, 5, 6, 7 BbIMOJIHeHbI B OCHOBHOM II0 CXeMe CTaHlapT- 
HOH yCTaHOBKH Aid cueTa HeHTPOHOB THA C4U-3. TerexTop MejJIeHHbIX HeliTpo- 
HOB ObIJI IPHrOTOBJIeH Ha OCHOBe CepHHCTOrO WMHKa C jyo6aBKou oorallleHHOH 
OopHolt KucuOTHI (cTereHb OGorailenua B*° 77%) ro paspaOoTaHHOH paHee Me- 
romaKke (8), B peambHbiX yCJIOBMAX H3MepeHUA Mp BbIOpaHHOM BbICOKOM Ha- 
nipmkenun Ha OOY-25 u NoMHOH AMCKPHMMHAMH MMMyJIbCOB OT Y-Jy4eH Mbt 
olleHumu 2ccbeKTHBHOCTb  padoyero 
yleTeKTOPa SKCIMEPHMeHTAJIbHbIM TyTeM 
B 10%. Onuenka adtbeKTHBHOCTH ObiJa 
IIpOH3BefeHa B MOTOKe TeINVJIOBbIX HelT- 
POHOB, CO3aBaeMbIX NoIOHUH-Oepun- 
€BbIM HCTOUHHKOM, MOMeLLCHHbIM Ha Ta- 
paduHOBbI 3aMeQIMTeIb B BUe MMJ1ac- 
Puc. 1. BaloK-cxema yctanosku jit uame- THHbI C pasmepamu 30 X 30 x 4 cm”. 

PeHHA MeMJCHHBIX HeliTpOHOB CBepXy HCTOUHHK MOKPbIBaJIcA Mapadu- 
HOBLIM KyOomc pe6pom 10 cm, KoTOppI 

CJIY2KHJI OTPpaxkatesiem HeHTpoHos. IlapadunoBasa muacTHHa NOMelllalacb HemMo- 
CpeACTBeHHO Ha KOXKYX (OTOSIEKTPOHHOFO YMHOXKUTEA, TeETeKTOP Mp ITOM 
HaXOMMJIcA Ha paccTosHuu 1,5 cM OT HMXKHeM MOBepXHOCTH MapadMHoBON Msa- 
CTHHBI B aJIIOMHHHeBOM Yexvie. OmpezeseHHe MOTOKa TeMJIOBbIX HeHTPOHOB Tpo- 


H3BOAWJOCb IPH MOMOULH OOpasloBoro jleTeKTOpa MeHbUlel nmouayu (quaMeTp — 


40 mM), KOTOpbIt Ob. OTTpakyHpoBaH MeTOoJOM (our (2”). 

Tlomelad o6pasioBbit WeTeKTOP B pa3sJIMUHbIe yyacTKH paOouero AeTeKTOpa 
Ha paccTosnun 1,5 cm oT MOBepXHOCTH Napaduna, MbI OMpeseHJIM NOTOK HeHTpo- 
HOB 10 BCeH MIoujaqH padouero JeTekTopa. JIA BbITeeHHA TeMJIOBbIX HeHTpO- 
HOB H3MepeHHA IIPOMSBOHIHCh O€3 KaMUA VC KaMueM, KOTOpPbIN 9KPaHH3upo- 
Bal CUMHTHJVJIAWHOHHBIM CYueTYHK CO BceX cTOpOH. 3a 9pdeKT MpHHHMaJacb 
pasHOCcTb MoKasaHuit cueTaNKa 6e3 KaMus HC KagMuem. Kak nH CJleqOBaJIO O%KH- 
laTb, MOTOK TeMVJIOBbIX He€HTPOHOB OKa3aJICA HepaBHOMePHBIM NO Myoulayqu pabo- 
yero JleTeKTopa, clayad K ero KpaxamM. OnpeyeneH NompaBouHbl KosppuuneHT 
CYeTHOCTH JIA paBHOMepHoro noTOKa K = 1,45. [IpuuHumasa Bo BHAMaHue KO3Q- 
(pul\MeHT cueTHOcTH K HM CpaBHHBasd CueTHOCTH OOpasloBoro u pa6ouero JeTeK- 
TOPOB B OHHX M TeX %Ke yCMOBHAX, MbI OMpefeMMM, YTO OLHOMY MMIlyJIbcy 
B 4¥ac Ha HallleH yCTaHOBKe COOTBeTCTBYeT MOTOK TEMJIOBbIX HEHTPOHOB, PaBHbIli 
1,44 Helitpona/cm?-cyTKu. 

Halliu u3MepeHHA MbI MpoOv3BesM B CJeqyroulux MyHKTax: 1) B ropoge 3e- 


JienoropcKke tog Jlenuurpagom, mpumMepHo B 3 km oT @uucKoro 3auBa, © 


60,2°c. w.; 2) Ha mpucranur. 3emenoropeKa (2,5 M Hal MOBepXHOCTbIO BOLE Oun- 
cKoro 3aMBa); 3) B cTaHwHu MeTpo B Jlenuurpaye na rtyOune 70 m (BozaHOM 
SKBMBaJIeHT OKOIO 200 Mm). 

Hsmepenus cKopocTH cueTa MpOv3BOAMJIHCb 63 KaMUA HC KaJMveM TOJIILN- 
HoH | mM. Bo sropom cstyyae (c KaMueM) ycTaHoBKa perucTpHpoBada coOcTBeH- 
HbIH (OH, OOYCJIOBJICHHbIM ECTeCTBEHHOH G-3arpASHEHHOCTbIO MaTepuaula [eTeK- 
TOpa, a TaKKe CJIeLbI HaTelJIOBLIX HEHTPOHOB H OBICTPbIX HEHTPOHOB, 3aMe]VJIeH- 
HbIX B IJI@KCHrIacOBOM CcBeTONpoBoye 2 (cm. puc. 1). Bech sdbdbext c KaqMMeM 
MbI YCJIOBHO NPHHAJIM 3a (POH CueTUHKAa H BHIMHTaIM ero H3 MOKasaHui cueT- 
4HKa Ip OTCYTCTBHH KaJjMHA, TaK 4TO PasHOCTb NOKasaHHli 6e3 KaMuA U 
C KayIMveM JjaBasia UCTHIN acdeKT, OOYCJIOBJICHHHI TeMOBbIMA HeHTpOHaMH. 

PesysbTaTbI H38MepeHHHt mpuBeseHp! B TaOu. 1. M3 Ta6nnbl BUHO, YTO 
HaOmoxenHan HaMH HHT€HCHBHOCTb KOCMH¥eCKHX He€HTPOHOB Ha yPpOBHe MOPS 
61u3Ka K HalijenHoi Kannanom u Arogoli (1°) peavuune (230 netttponos/cm?- 
cyTKu). MHTencuBHocTh HeliTpoHOB Haj MOpeM OKa3aulacb, lO HallIMM H3Mepe- 
HHAM, MeHbIUJe, YEM Hay CylWel. Bo3MO2xKHO, YTO OCOGeHHOCTH Halllero JeTeKTOpa 


(HaIM4Ne MIIeKCHTacoBOro CBeTOMPOBOAa) ABMIAETCH TIPHYHHOM STOTO pacxoxK- 
WeHus. 


934 


WAG womite 4 


PasHocTb abbextos 6e3 
Tyuxt tiesto . KafMHA WH C KAafiMHeM 
HaOsl0ne- Bapuaur oe Bpemsa B uac 7 
HUA TNIYJIbCOB Bas HMI HeHTpPOHOB 
wac cM?-CcyTKH 
4 Bes Kaqmua 22179 49,584 448-+-1 
C Kazmuem 7942 34,205 23243 216-4 311-55 
2 Bes KaqmMus 4794 At) 319-45 
C KaqMuem 1387 199--7 ast 173-12 
3 Bes kaamua 8291 40,083 207+3 
C Kagmuem 6630 31,03 Dee |e ee 10358 


HintencuBHocTb HeliTpOHHOTO U3syYeHHA TOPHIX TOpos, MO-BHAUMOMY, 
|/MeHbile 5% OT HHT€HCHBHOCTH KOCMM4eCKHX HeHTPOHOB Ha YPOBHe MOps, YTO 
|HaXOJHTCA B corjlacuH c u3sMepeHuamu Ma3epa (7”) u pe3ko pacXxo_uTca c LaH- 
| HIM Surctepa (1°) uw mpyrux uccseqopateneh (14,15). 


Pajuesbili uncrutyT um. B. I. Xaonuua Ilocrynus0 
Axkajemuu Hayk CCCP 18 IX 1959 
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I 
rEOXHMHA, 
B. H. KOPLLEHLUTEHH 


HOBbIE JAHHbIE MO FHAPOTEOXHMHMH NMOA3EMHbIX BOT 
MEJIOBbIX OTJIOWKKEHHM BYXAPO-XHBUHHCKOM 
HE®TEFA3OHOCHOM MPOBHHILMH B CBA3H C BOIIPOCAMU 


®OPMMPOBAHHA TA3OBbIX 3AJIE)KEM 
| 

B 1959 r. Bcecorwo3HbIM Hay4HO-HCCJIeLOBaTeJIbCKMUM MHCTHTYTOM TIipHpo-3 
HbIX Ta30B HavaTbI JeTaJIbHbIe HCCJIeLOBaHuA BOMOHANOpHOM cucTembl Byxapo~ 
Xupunckoh Hedbrera30HOCcHOH NpOBMHUMH, BKJOUaIOWeH KpylHelilllee B CoBeT- 
ckom Corose Ta3mmHcKoe ra30Boe MecTOpoxKeHHve. ) 

B 9Tol cTaTbe paccMaTpuBaeTCA FHAporeoXHMHA TNOJ3eMHbIX BOX Mpoxyk-! 
THBHbIX TOPH3OHTOB. | 

[ay6vHHbIMH YcCleqOBaHHAMH OXBayeHO 30 POTOPHBIX CKBa%KMH, BCKPbIB-) 
WIMX BeCb paspe3 MeJOBbIX OTIO*KeHHH. IlocweqHuH MpeycTaBeH Mpeumyule- 
CTBeEHHO YepeOBaHHeM TecuaHO-rJIMHUCTHIX Mopoy. HanOouee BbIpaxkeHHBbIM) 
Pa30yYNOPHbIM MepeKPbITHeM CJIyKaT TYPOHCKHe MVJIOTHbIe PIMHbI, MOJIb3yIOulHecA 
perHOHaJIbHbIM pactipocTpaHeHveM. Bce MpofyKTHBHble TOPH3OHTHI, 3aJlerato- 
ulve HW Ke TYPOHCKHX TVIMH, WpelcTaBJIeHbI aJieBpOJIMTaMH HM NecuaHvKaMy, 
IIPOHHIaeMOCTb KOTOPHIX HepewKO MpeBpiiiaer 1—2 papcu. B crparurpaduye- 
CKOM OTHOWIeHHH HanOoJlee BaxKHbIe WH MpPOMbIMWIeHHO NepCMeKTHBHbIe TOPH30H- 
Thl pactipeleiaorca culenyiouluM oOpasom: IX u X ropH30HTbl — ceHoMaH, 
XI ropu30HT — BepxXHuli uw cpemHuh anmbO, XII ropuH30HT — HuxKHU abo, 
XIII wu XIV ropusontst — HeokKoM — allT. 

CrpyKTypHble NOMHATHA, CiyKallue JOBYWIKaMM [JIA MpOMbILIJIeHHbIX CKOT- 
Ji@HHM ra3a, Mpvypovenbl K oceBoH yacTH ByxapcKoro Nameo30lickoro Bawa, 
IIpocTupatolleroca B cyOMepHAHOHAJIbHOM HalipaBseHuu (puc. 1). B toro-Bo- 
CTOUHOM HalipaBJIeHHi WpOLYKTMBHbIe TOPH3OHTbI MEJIOBbIX OTJIOXKCHHH MCIbITHI- 
BalOT IMOCTeMeHHOe BOSIbIMaHHe, OOHAKaAch Ha 3allaHbIX CKJIOHAX SapeBillaH- 
CKOH TOpHOM CHCTeMbI, rye pacMoularaeTcd OCHOBHaA HX OOsacTb MMTaHUs. 

Tlonysenupli dakTHuecKHH MaTepHasl MO3BOAeT BbICKa3aTb HeKOTODPHIe 
MOJIO*KeCHHA, KaCaloulvecA KOHKPeTHOM TuAporeoxXuMuyecKOH OGCTaHOBKH 1a3o- 
BbIX 3aJlexKel Byxapo-XuBuHCKOH HedTera30HOCHOH MpOBMHILMH. 

1. Kpynuettiaa ra3sopad 3aexb IX ropu30HTa mecTropoxgenua Tasuu, 
3allacbl KOTOPOH MCYMCJIAIOTCA JeCATKAMU MUHJIIMAapoB KyOvuecKuxX MeTpOB, 
a pa3Mepbl BHYTPpH KOHTypa ra3oHocHocTH JocTuratwT 900 KM?, KoHTaKTupyeT 
C O¥YeHb ca6o MiHepaM30BaHHBIMH (70 1,5—2,5 r/m) BoqamMu, MpakTHueckH 
JIMIMeHHBIMM = paCTBOPeHHBIX a30B. Bognt IX ropH3onTa XapakTepu3y- 
1oTCA TakxKe OOJIBLIMM CojepxKanvem cybpatos (70 10—20 mr-sKB/.1) u oTcyT- 
CTBH€M TaKHX KOMMOHEHTOB, Kak OpoM Hu Ho. | 

Bce mepeyclienubie oco6eHHocTH Bow IX ropH30HTa HaXOATCA B pe3sKoM 
MIpOTHBOPedHH C MpOuHO BOWeAUWIMMH B HayKy MW MpakTHKy MosoKeHHAMH O 
BOMaX HePTAHBIX H TasoBblxX MecTopoxeHui. Ipapoga Kak Obl cielnasbHO 
MOAYEPKHYa TO OOCTOATeEMbCTBO, UTO HEMb3A CUMTATb HeSbIOJIEMbIMH H BCeOO- 
UMMM MOJIO*KeHHA O BOMAX HEPTAHbIX HW Ta3OBbIX MeCTOPO*K Menu Kak GOeccyJb- 
(PaTHBIX, OOAZATE/IbHO CoMep*allUX OPOM Hu MOL, HacbIWeHHBIX yrvieBozopoyamn 
uv. 1. Bogs 1X ropu30nta aBAAIOTCA MpAMOM MpOTHBOMOMIOXKHOCTHIO THIMUHBIX 
BO He@TAHDIX H Ta30BbIX MeCTOPO*KJeHHi. 

YcraHoBJIeHve PacCMOTpeHHOrO MIpuposHoro ABeHUA Camo TIO cebe mpez- 
CTaB.IAeT OPOMHY!0 HayYHY!IO WeHHOCTb, MOCKOJIbKY OHO MO3BOAeT MO-HOBOMY 
PaCCMaTPHBaTb BO3MOXKHbIe KpaHHHe Ipefebl H3Me€HEHHA MPHPOHEIX OOcTa- 
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(IIpedcmaenexno axademuxom H. M. Cmpaxoeoim 11 1X 1959) 


HOBOK B38aMMOJeHCTBUA NOU3eMHBIX BOL Cc 3amexKamu yrueBoyoponos. Teope- 


THYecKHe paOoTbl NO ra3soHacpilleHHocTU TOASCMHBIX BOA, KOHTAKTUPYyIOUUXx 
¢ [rasoBbiMu 3asexKamu (3), o6nrtHO HCXOMAT U3 
@a30Boro paBHOBecHA B 30H 
JIeTeIbCTBYIOT Mosyuen- 


Hble 34 HocyeqHve Tobi YY 
ZG 
Ce 


0613aTeIbHOrO HaJIMauA 
€ KOHTAKTa Boa — ras. Mexxry TeM, KaK CBH- 


qbakte (*), dazoBoe pas- 
HOBECHE ABJIAeETCA CKOpee 
Bcero HCKyO"eHHeM. Ua- 
me Bcero mpeobsazaer 
CIBHHYTOe paBHOBecue, 
XapakTepu3ylolleeca HIM 
3aMeCTHBIM HeOHACHIIIIe- 
HHeM MO3eMHbIX BOI ra- 
3aMH, WIM Nepecpitilenu- 
eM. Bmectec Tem TpyHO 
ObIJIO JOMYCTHTb BO3MOX- 
HOCTb MOJIHOM MoTepH re- 
aa al aalacal Puc. 1. Cxema pacnouoxenua CTpyKTyp, B mpeqemax KOTOpHIx 
| ay saslewKaMu DEIERONO: TIpOBECJCHbI rulyOHHHBIe rugporeosornueckne eee 
‘“powoB 4H Moyx3eMHbIMH 
BowaMu, Kak 9TO uMeeT mecTto B IX ropusonte Tasnn. Jleiicrsutenp- 
HO, HCXOUA H3 TeOXUMHYeCKUX YCJOBHH MOJIOLLIX, dopMupyrouluxca 3aexell, 
'-B yCJIOBHAX HeKOTOPOrO MpeBbINIeCHHA aBJICHHA HaCbIlkeHuA Hal aBJIeHHeM 
‘Tas0BbIX 3alexKeli — Kak 9TO WMeeT MeCTO B XayMCKOM ropusonte LeutTpaub- 
Horo IIpeakapBKka3b4,— MOXKHO ODIO OMKUTaTb BbICOKOM ras0HacbIILeHHOCTH BOL 
| IX ropu3onta Tas3au 
(dopagka 1500 cm® yr- 
JeBOOpooB Ha | wt BO- 
bl, YUHTLIBAA BeJIMYHHY 
JlaBJIGHHA Tas0BOH 3aJe- 
- KH 72 atu). PesysbTatel 
Ree x oTOopa rIyOMHHBIX Mpob 


© ROOK 
ROR 
ee ING LD nogasaan orcyTeTBHe 
RIK KIRK KR RADA DDDADAAAAC 
Wi tehctatateracers onsreeoneronten eateteten 


Sie 


CSS 
XK 


RRS , acTBOpeHHOrO 1ra3a, Mo- 
Meisetetectatelcateceers % Tylero BBbIJeNuTbCA U3 


BOJbI pu aTMociepHbIx 

ycuiopuax. Bp mpu- 

HATbI Mepbl K yCTaHOB- 

ve 267) \G De JieHHIO OObeMa HM cocTaBa 
Sh 


HHYUTOMHABIX KOJIMUeECTB 


Puc. 2. Vsmenenne oOueH ynpyrocTu Satie male pacTBopeHHoro Tasa, BCe 
Bonax XIII ropv30HTa. d —CKBa2KHHEl, B 
Be pyroct bs eer vomits ra30B; O— HOMep CKBaKHHBI; Ke CofepKalluxcA B 


6é—u301HHMM OOMeli ympyrocTH paCTBOPCHHBIX [Ta3soB (ata);  Bolax IX TOPH30HTAa. 

e—ra3oBaa sanexb XIII ropusouta Oxasaylocb, ¥To nocnen- 

HHA cosepxKHT OKOJIO 

90—30 cm? raza (mpu O° u yaBlenuu Bosftyxa 760 mM pr. CT); npencTas- 

JeHHOrO TwaBHbIM OOpa3s0M a30TOM (70—80%), yraekucnotolh (10—20%) u ro- 
piouumu (0O—20%). ; : . 

2. Vsysenve rasoHacbilleHHOcTH Boy, Ooslee TuIyOoKUX MpORyKTHBHBIX Fo- 
pusontos LasiMHCKOrO MecTOpOxXMeHHA (X—XIII) noka3an0 nocTreneHHoe yBe- 
jimaenve COMep2%KaHUA B BOMAX PaCTBOPeHHEIX Ta30B JO MOUTH NoOmHOrO UX Ha- 
ChlleHusa B HavOosee ruyOoKom XIII roprsonre (puc. 2). Boypr X ropusonta 
B OTHOLECHUH a3OHAaCbII[eHHOCTH COXpaHsIOT elle vepTHI, OnusKue K IX ropx- 
BOHTY: OOJIbINMHCTBO TyOMHHEIX MpoO WoKa3ao MpakTuyeckoe OTCyTCTBHe 
pacTBOpeHHIX rasoB. BmectTe c TeM MecTaMH, BOJIM3H KOHTaKTa Boa — 1ra3, B 
Bowax X ropusoHTa ye OTMedaloTCH ca00 TaSOHacbINeHHble Bob. Hawunaa 
c XI ropugonTa u rayOxKe MpoucXOAMT KOpeHHOM TMepesoM: OKOHYATeJIbHO 
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icuesal0T BOUL, MHIMenHbIe U36bITOUHOFO (Mp aTMoctPepHOM aBJIeHHM) PacTBO. 
peHHOrO rasa, CMeHAACh B PasMYHOH Mepe Ta3OHacbIIIeHHbIMH BOAaMu. 

3. Hapsny c yBemuueHveM ra3OHaCbIIeHHOCTH BO] MpOyKTHBHBIX Fopu 
30nTos TasMucKoro MecTopoxKeHus, HayuHad c X TopH30HTa, HaOsO,aeTCs 
yeTKHH pocT Obie MUHepasu3alUH BOL, NOCTHralolleH, Tak Ke KaK M Ta3soHa 
CbIILeHHOCTH, MaKcuMyMa B Bogax XIII ropu3outa (go 40 r/m). BaxkHo oTMe 
TUTb, YTO B BePTHKaJIbHOM HallpaBuieHun (cBepXy BHH3) BOAbI MpoowKato’ 
COXpaHATh OMHY W3 CBOMX BaxKHeHUINX oOcoOeHHOCTeH — BbICOKyI0 cymbipat 
HocTb. Bmectec TeM OTMeu¥aeTCA MOABJEHHe HM TocTelleHHoe yBeJIMYeHHe KOH 
eHTpalluu Opoman Moga, orcyrcTByrouNx B Bogax 1X u X ropvsonToB. Cyute 
CTBeHHO BO3pacTaeT Takx%Ke Cosep2aHve TAKUX KOMIOHEHTOB, KaK AMMOHHK u Oop 

4. Tas3o0nacpitleHve Mox3eMHBIX BOX MpokyKTHBHBIX YropH30HToB (XI 
XII, XIII) Pasmuckoro MecTopoxeHHA TECHBIM OOpa30M CBA3ZAHO C MOJIOMKeHHE? 
KOHTypa Ta30HOCHOCTH 
Tak, ycTaHaBJIMBaeTc: 
yeTKad 3aBHCHMOCTb Me 
2*KLy OObeMOM pacTBOpeH 
HbIX ra30B, UX COCTABOM | 
TIOJIOMEHHEM JIMHHH KOH 
i Typa ra3oHocHocTH. Uer 
OmmxKe K TocuJeq,HeEMy 
TeM OOJIblle pacTBoper 
HbIX Ta30B cCOjepxKUTC 
B BOJax H TeM Goslee Bb: 
cokKa HX yupyroctb (pu 
oa 46 26 Be QB oRGHeREE a 


Puc. 3. Cxema u3MeHeHHA COJCp#KaHHA asO0Ta Me€TaHa B BOJjax ee pee e eae Taso} 
XIII ropusonta Tasmuckoro MectopoxKyenus. 2, 6 M 2— TO HeOOXOLMMO — OTMETHTE! 
*%Ke, UTO Ha puc. 2; 6 — H30IMHHM COJepKaHuA a30Ta WH MeTaHa UTO O1H30CTb KOHTyp! 
(O6beMHBIE MPOMeHTbI), UNCMHTeTb — COLeprKaHHe a30Ta, 8Ha- LfasOHOCHOCTHCYLeCcTBeH 
Me€HaTeJIb — COJePRKaHve MeTaHa HO BJIMAeT Ha COOTHOUIE!) 

Hue MeTaHa nv a3oTa. Uei 

Oulm2Ke K KOHTypy, Te€M Bblllle MpOWeHTHOe coOsepmKaHue MeTaHa (Jo 98— 
99%). B sToM %*e HallpaBJeHHH CHW KaeTCA MpOUeHTHBI cocTraB asotra. IT 
Mepe yaJleHuA OT 3a@xKU Pe3KO CHWKAaeTCA MpOWeHT TOPIOuHX HM MOBbIlilaerc! 
IIPOMWeHT a30Ta BO3LyUIHOrO MpoucxoxweHuA (oT 50 no 100%). Han6omee uerk: 
yKa3aHHble B3aMMOOTHOWeHHA ycTaHaBMBaloTca Mo XIII ropu30nTy, no Ko 
TOPOMy uccIeoBaHO OKOJIO 15 CKBaxKHH (puc. 3). 

5. B pervoHaJbHoM IuiaHe Bomb IX ropu3soHta Byxapo-Xupuuckoro paiic 
Ha Walle BCero XapaKTepu3yIOTCA HaJIMYHeM TIPeCHbIX BOA, MpakTuyecKH JM, 
INCHHBIX PACTBOPeHHBIX Ta30B. YCJOBHA, aHAJOTM4Hble Fa3MHCKUM, 3acduKcH 
poBaHb! ia Box IX ropusonta Capni-Tamickoro u Kapa-Uyxkypckoro moqHA 
Tul (cm. puc. 1). BMecte c Tem, Kak NoKa3asIM rutyOvHubIe ucceqoBaHuA Tall 
Kyaykckoro noqusatua, Boyst 1X ropu30nTa XapakTepu3yloTcA 3yecb MpejesH 
HOH TasOHacbIMeHHOCTbhIO, ZocTuratoujeh 1360 ucm?/a. MnTepecno oTmeTuTh | 
9TOH CBASH, YTO COjep2KaHe cybaToB BBoyax IX nu X ropu3ontos Tam-Ky 
AYKCKOFO NOLHATHA BECbMa HMYTOXKHO (JOM MYJIIUrpaMM-9KBUBAaJIeHTAa Ha JIMTp) 

6. Tlonyyenupilit cbaxTuyecku MaTepHam Mo rHqporeoxuMun MpoxyKTHBHBY 
rOpusoHToB Byxapo-XuBuucKoro palioHa CBUJeTebCTByeT O TOM, 4TO JI 
OOJIbINMHCTBa 3aslexKelt, KpoMe JX ropv30HTa, HaOmOMaeTcA TecHad reoxuMuye 
CKa CBA3b C BOJOHAaMopHol cuctemow. Uro Kacaetca IX u orgactu X ropy 
30HTA, TO 3]eCb MO2%KHO KOHCTATHPOBATb MOJIHeHUIy10 MoTeplo TeoXHMMUeCKH: 
CBASeH B pe3yJIbTaTe OCOObIX OarOMpHATHBIX yCNOBHA TMHAMHUHOCTH NoAsem 
HbIX BO, HACTYNHBUIMX CPpaBHHTeJIbHO HeaBHO. 

7. Ilo Hatiemy mpeycrapnenuio, dopmMupoBanue Ta3uHcKMX Ta30BbIX 3a 
lexKeH He HOCHT XapakTepa HCKJIOUHTEIbHOCTH, OyAy4M TecHellIMM O6pa30N 
CBASAHO C TeOXHMMYeCCKHMM YCJIOBHAMH BOJOHAMOpHO! cucTembl. 3yecb He7 
HYyKJ]bI B TIPHBMeveHHH MeXaHH3Ma (POPMHPOBaHHA La3OBbIX 3aslexKeli 10 Teo: 
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PH JaibHeli crpyHHOH Murpaluu B. IT. Capyenxo (4). Jlannpie mo ra30Hacbi- 
WeHHOCTH BOM BCerO paspe3a MeJOBbIX OTVJIOXKeHHH JOBOJIbHO yOesUTebHO 
TOBOPAT O TOM, 4YTO CXeMa (OPMHPOBAaHHA Fa30BbIX 3a/lexKell TakKad We, KaK U 
Ha Kapkase (*): 10 Mepe NOCTHxKeHHUA MpesebHOFO ra3OHacbILeHHA B YCMOBUAX 
MposoKalouleicA TeHepaluH yrieBooposoBw mpoucxoxuo BbisemweHue cBO- 
Oo2HOH Taso0Boli a3bl, CKaMJIMBaBIelica B COOTBETCTBYIOWIUX JIOBYIIKaXx. 

Jipy2keHve MOJ8eMHBIX BO Ha OMpefedeHHOl craqun dopMupoBaHuA 3a- 
Je%KH CmOcoOcTBOBaIO Mpoleccy BbIAeIeHHA rasa U3 BOB. Tak, HampuMep, 
MPHBHOC Tas0HacbIeHHbIX BO 3 WelpecCHOHHEIX 30H B 30Hbi NOAHATHH MpH- 
BOAHJI K HelpepbIBHOMY pocTy 3aexeH. Tak Onim0 u Ha Ta3muucKoM nO,HA- 
rHu. OfHako nocJe cipopMupoBaHHa 3avlexKeli reHepalua ra3a B mpefemax 
Byxapo-Xupuuckol JenpeccwH waH cOceqHUX FTeomorMuecKHX cTpyKTypax 
mpekpatTuiacb. B cHay AWHAaMMUHOCTH NMOA3eMHbIX BOL, MOANHparoulMx 1a3o- 
Bble 3aJlexKH, B YCJOBHAX MpekpalleHHA TeHepalluu yrueBoloposzow (HIM B 
ycIOBHAX lpeoOsaqanHA mpollecca pa3pyleHua yruepoxopofoB Hal 
MpOWeccOM HX TeHepallMH) HayaOCb 3aMellleHHe BO], HaCbIeHHbIX yIrleBOJoO- 
podaMu MU pOACTBeHHDIX Pa3OBbIM 3aJlexKaM, BOJaMM UyKAbIMN, JIMUIeHHbIMH pac- 
TBOPeHHHIX ra3s0B. HanOoulee HHTeHCHBHO MpoOllecc 9TOT MpOuCXOM B Bepx- 
HUX ropusontax (IX u X). Bonee ray6oKue ropH30HTHI B CHJIy 3aTpyAHeHHOrO 
BOJOOOMeHa <IIPOBeCTPHJIMCb» B MeHbIWeH Mepe, O 4eM CBUAeTebCTByeT 1a3o- 
HacbiilleHHe MOZ3eMHEIX BOX XII u XIII ropw3onros u HamMunNe B HUX Opoma 
M HOJa, Hapsy c pocTOM MuHepasusalluH c riyOuHOH. 

8. Pe3ysbTaTb! uccuiIeloBaHua Moy3emHbIxX Box IX u X ropuH30HToB Taw- 
KyAykKckoro mOoqHATHA (pacnOsaratoleroca HemOcpefcTBeHHO Kk Yory oT [a3- 
JIM), CBHUJe€TeIbCTBYIOUNe O MpeeIbHOM HacCbIlleHHM BO yrueBofopoxamu, ro- 
BOPAT O COXPaHeHHH MpHHUMMMaIbHO HHbIX TeEOXMMMYECKUX YCJIOBH Ha Kpar- 
He OFpaHH¥eHHOM y4acTKe pacmpoctpaHenua 1X ropusontTa. OroT cBoero pojsla 
TreOXHMHYeECKHH «OCTaHell», COXPaHMBIIHlicaA OslaroflapA TeKTOHHYeCKHM Hapy- 
{eHHAM, KOTOpHIe oTceKNH Taul-KyzyK oT Ta3iu, aABsIaeTCA MpOTOTHNOM He- 
WaBHO WCuesHYyBWell TeOXHMMYeECKOH OOCTaHOBKH BOJOHAMOPHOH CHCTeMBI, MO- 
poOquBleH ra3s0Bble 3asexu IX, X Hu Oomee ryOOKHX TOPH3OHTOB. “*l 

9. C Hallie TOUKH 3peHHA, YCTaHOBJeHHe TeOXHMHYeECKOH OOCTaHOBKH Ta- 
3OHOCHOH MpOBHHIHH MO OTHOWIeHHIO K MeXaHH3My (OpMHpOBaHHA Ta3OBbIx 
3aulexkelH — OOCTaHOBKH pOcTa, paBHOBeCHA HW paspyWIeHHA Fa3sOBbIX 3alexKeH — 
ABJIACTCA MPHHUWMHaIbHO BaxXHOM OCHOBOM NpOrHO3HpOBaHUs ra30HOCHOCTH OT- 
JeJIbHbIX CTpyKTyp. be3 9Toro He NpeACcTaBJIAeTCA BOSMOXKHBIM IIpaBMJIbHO HHTep- 
IIPeTHPOBATb pe3yJIbTATH H3y4eHHA a3 OHAaCbILeHHOCTH. | aK,B OOCTaHOBKe paspy- 
INe€HHA Pa3OBbIX 3aJlexKeli, KAK 9TO HMeeT MecTO B byxapo- XHBHHCKOM paloue, 00- 
Hapy2KeHue BOJ, JIMIMeHHbIX PaCTBOPeHHbIX Fa30B, AOJKHO paClleHHBaTbcA Mperk- 
le BceroO B Ka¥eCTBe MOKa3aTeJIA HeBO3SMO?KHOCTH IPH COBpeMeHHOH TeOXHMU- 
yecKkoli OOcTaHOBKe (POPMUPOBaHUA Ta3OBbIX 3alexKel B WaHHOM palione. Heb- 
3H, OMHAKO, HCKJOUaTb BOSMOXKHOCTh COXpaHeHHA KPYMHBIX 3alexKel yruie- 
BOJOPOMOB, CCbOPMHpOBaBIUHXCA paHee, IPH MHbIX TeOXHMMYeECKHX YCJIOBUAX, 
IpH KOTOPbIX BOJbI ObIVIN MpeWebHO HaCbIMeHb! yreBOMOpoaMu WH Mpoueccsl 
UX TeHepaluH MpeoOlayadM Hal Mpoueccamu paspywenua. Orciofa cuenyer, 
YTO B OOCTAHOBKe pa3spylieHuA Fa3sOBbIX 3aJlexKeH OMeHKa MepcleKTUB M0 Cco- 
cTaBy HW yIpyrocTH pacTBOpeHHbIX ra30B ABHO HefOcTaTOUHa. Slecb TpeOyeTca 
OOA3aTeIbHadA MPOBepKa KYMOMbHbIX YacTeli KaxK Oro MORHATHA, KAKO Jo- 
BYIUKH, a TakKxKe yueT HallpaBJeHHA JBHXKCHHA BOMbI C WebIO OOHApy2KeHHA 
CMeUICHHbIX 3aJlexKel. 


BcecowsHbllt Hay dHO-HCCeOBaTeIBCKUH Ilocrynusio 
WMHCTHTYT MpHpoAHorO rasa 44 1X 1959 


IMTHPOBAHHAS JIATEPATYPA 
1T,X. Tuxeumredun, J.T. Kyxkospexkudh u ap., lasnunckoe rasonepra- 
Hoe Mectopoxgzenue, M., 1959. 2B. H. Kopnenmte i x, Uccneqopanne Bozonanop- 
Holi cuctembl Llentpaabuoro IlpeqkaBka3ba B CBASH C BONpPOcaMH POPMHpOBaHHA, PasBeNKU Hi 
pa3paOoTKH razopbix sanexeit, Lucceprauua, M., 1959. * A. IO. Hamuort, [as. npom., 
NoNo 4, 11 (1958). 4B. Il. Capueuxo, Tp. BcecotosH. Heptera30B. Hay4HO-HCCI. 
mucr., B. 14, 4958. 
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OKEAHOJIOLHA 


IO. HU. COPOKHH 


ONPEJEJIEHHE MEPBAYHOU MPOAYKUMHW SOTOCHHTE3A 
B ATJIAHTHYECKOM OKEAHE 
M3SOTONMHbBIM METOJIOM 


(Tpedemaeaeno axademuxom A. JI. Kypcanoseim 1 XII 1959) 


B pelice 9KciequuMOHHOrO cyfHa «CefoB» B deppase —utone 1958r. 6pwia 


| Ollpefesiena NepBHunad MpoxykuuA Ha 49 ppel*owprx uw CyTOUNBIX CTAHUMAX B 


| TPONMMHYeCKUX H YMepeHHbIX BOsax ATjaHTu4eckoro OKeaHa. Takoe mlowpoOunoe 


usyyeHHe MpomykTHBHOcTH ATaHTHYeCKOrO OKeaHa MpOBOLMOCh BIepBBIe. 
IlpeqmecTBoBpaBlive OnpesevieHHuA NepBHYHOM MpOyKIMA BO BpeMA KPyrocBeTHO- 
ro WwiaBanua «<laaTew» B OTKPBITOH yacTu ATWaHTHKHM ObIM BBITOJHeHbI BCero 
Ha 15 cTaHUMAX, MPHypOweHHbIX B OCHOBHOM K pa3pe3y Ilanama — Jla-Manu, 
WMOUTH He 3aXBaTHJIM TponMyeckoh 
30HbI. «Ceqop» mMepeceK OoJIbLly10 
yacTb rlaBHbIX TeyeHHH ATWaHTH- 
yecKoro OkeaHa: Cepepo-AtsaHTuyec- 
Koe H KanapcKoe TeyeHusa, CeBep- 
Hoe H TOxKHOe S9KBATOPHaJIbHble Teve- 
HHA, QKBATOPHabHOe MpoTHBOTeYe- 
HHe H Kpyropopor TeyeHul Caprac- 
copa mops (pune. 1). Tlostomy mpi 


WMeJIH BO38MO2%KHOCTb OMpejleJIMTb S00, potas 
IIPOAYKTHBHOCTb BO pa3sviMuHOTO base 
Npoucxoxwk ena. 

CyTouHad BewMYHHa NepBHyHO 28 @0,008 0 oaeeet 
mpoxykuuu corocuutTesa onpeless- : Le Se eal 
ach C MOMOMLbIO pasHOakTHBHOTO Lei 5 nals 2 oh ee 
yraepona (7,*). ia pacueta Bemun- DB 0150— 20 
HbI IpomyKuuu nox | mM? nopepxuHocTu Fesgie i asea es 


MOPS MbI TOJIb30BaJINCb IIpHeMoM, 
PpaspaOoTaHHbIM MH MPOBePeHHbIM B 
pelice «Burasa» (°,°). CorsiacHo sToH 

exeue na KawoRcranmnte rowoutio Pac: Mesrorononcane cama, (conten 
C aHaJM3HPOBaJINCh BeJMYMHA Cy- cunresa (C, r/M?) 

TOUHOH MpokyKUHH B Wpobe BOP C 

MOBepXHOCTH HM ompaBounbie KospduunenTs: Kp Ha BePTHKaJIbHOe pac- 
Mpegesenue (uToMMaHKTOHAa. Ha 7 cyTOUHbIX CTAHIMAX OBI ONpeseJeHbI KO3p- 
duuuentn K, (3aBHCHMOCTb CKOpocTH doTOCHHTesa OT MOABOAHOH OCBelLeHHO- 
etn). Uame scero K,u K onpenenasucb na caenyrouux rayOunax: 0, 10; 20; 30; 
50; 75; 100 u 150 m. Onsite cTaBHJICb B CKJISHKaX eMKOCTHIO 0,5 1. AKTHBHOCTb 
lo3 paquoaKTuBnoro KapOonata (Na?C'4O;), BHOCHMBIX B CKJIAHKH C 1poOaMh 
BOIbI, coctaBiana 4—9 - 10° umn/a. IIpo6br aa onpegeenua (UuTONAaHKTOHA 
NpOMuJSTPOBHIBAINCh Yepe3 MeMOpaHHble (UJIBTPbI C WHaMeTPOM CU JIbTpyrouleH 
NopepxHoctu 24 MM Mp uaMeTpe OKHa yNorpeO/IABIleroca WIA MogAcueTa UX 
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aKTHBHOCTH TOploBoro cyeTauKa 30 mM. Anasu3bl AKTHBHOCTH PUIbTPOB MPOBO- 
J\MJINCb Ha CYJHE. 

PesyubTaTb onpeseseHuli CyTOUHOM MpOLyKUMH, BbIpaxeHHble BIrpaMMax 
yruepona tox 1 m? nopepXxHocTH Mops, MpHBeyeHb! Ha puc. 1. Onn MOsBOAIOT 
BBIJeHTb B ATaHTHKe CJleqylollve paHoubl, pasmMuaiollveca MO MpOLYKTHB- 
HOCTH: 

1. Palionst BEICOKOMpPOAYKTUBHEIX BOX MpHOpexHOK 30HbI 
MaTepHKOBOli OTMemH c mpoxyKuneli 0,8—3,0 r/m? (cranuu NeNe 1, 12, 47, 48). 
B 3THxX palioHax HaOwtOqaeTCA WHTeH- 
CHBHOe pasBUTHe (PHTONIAaHKTOHA (qHMa- 
TOMOBBIX B C€BEPHHIX H THpHAHHeEH — B~ 
JOXKHBIX BOMaX), JOCTHTatollee CHJIbI IBe- 
TeHHA. Bpicokad MpOLYKTMBHOCTb TIpH- 
O6pexKHbIX NOBEPXHOCTHHIX BOY CBASAHA C 
MOCTOAHHBIM MOCTYMJIeHHeM B HHX Ono- | 
TeHOB 3a C¥eT CTOKa C CYUIH, 3aHOCa | 
IIbIJIH C MaTepvKa HM NepeMelWWHBaHHA UX | 
¢ rulyOHHHBIMH BOJaMH, OoraTbIMH OHO- | 
TeHHbIMH JJIeMeHTaMH. BauaHue nocuJel- | 
Hero (pakTOpa OCOOeHHO APKO BbIPaxKeHO 

At = y 3alanHoro noGepexba Adpuku (cTaH- | 
bm N3 Cm. N38 Cm Nat mun NeNe 11, 12). 3necb, BeseqcrsBue | 
Puc. 2. BeptukambHoe pacnpenzenenue dbu- CrOHA MOBEPXHOCTHbIX BOT NaccaTHbIMu 
TonwaHktTona K,(/) M muioTHoctu o, (2) B  BeTpaMH, MpOuCcXo_UT Togxbem rsyOuL- | 
OTHOCHTCJIBHbIX BeJIMNUNHAX B palioHax OT- HbIX BO] K MOBepXHOCTH. Cnon cKau- | 

cy TemeHia Ser pataPHkaluy Ka paciooxKeH Hwa rayOune 20 m, 
(cM. plc. 3), B 30He HHTeHCHBHOrO (oTO- : 
cuHTe3a (cM. pric. 4). Comep2kanne cocdaToR y MOBepXHOCTH COCTAaBJIAeT OKOJIO | 
0,6 mr-at P Ha 1 m® (°). Bee sTo coaqaeT ONarONpHATHBIe yCOBHA JA pas- 
BUTHA uTOMMAHKTOHA (’). MWmMenHo y 3ananHoro Sepera AdpuKku Opima OTMe-’ 
yeHa MAaKCHMaJIbHaA MpOAyKTMBHOCTh 


okeana B pelicax «Tanaten» (*) (3,8 r/m 2 fast Kt 
u «Ceqopay» (3,41 xr/m*). Passutuwe % (00 0 ‘! 0100 Oo 
(pHTOMaHKTOHa MpHBO_UT K cHuKeHMIO «7 p(t ale 
MIpO3pauyHOCcTH HM YMeHbIWeHHIO TOI- &@ ZG roma Y 


IMHbI cOA dotocuuTesa oT 100 m 
(B OTKPbITOM OKeaHe) 70 30 o (pue. 4). 
2. Paionbh) cpeuHeH mpolyK- 
TuBHOCTH (0,2—0,5 r/m?). K Takum palio- 
HaM MOXKHO OTHECTH 30HY YMePeCHHbIX 
pon Cepepo-AtsanTuyeckoro (cTaHilHy 
NeNe 42—46), Kanapcxoro (NeNe 2— 
10) Teyenuli, a Takx%Ke ObiICTpyiO YacTb 
fOxwKHOrO) §=69KBaTOPHaIbHOrOo)§=—- TeEUEHU A 
(No 22) u OkBaTopHabHOrO MpoOTHBOTe- 
yenua (NoNe 17, 18). Tlopepxuocrupie TonmanKToua K, (1) u maoTHocTh 6; (2) B 
BOAbl STHX PaHOHOB MOPyT NO KaKOK-TO pyafonax Hanuuna cTpaTupukalnu B 10- 
CTele€HH CHaOKaTbcA OMOFeHHbIMU 3uIe- BEPXHOCTHOM cv10e 
MeHTaMH 3a cueT TypOyseHTHOrO Tepe- ) 
MelIMBaHHA C TIYOMHHbIMH BOAAMH, KOTOPOe 3ylecb uMeeT [MecTO Olarojqaps’ 
HHSKOM yCTOM4MBOCTH BOAHBIX Macc (Cepepo-ATmanTuyeckoe u Kanapckoe Te- 
ueHHA, Puc. 2) uM ONaroxapA 3aBHXPeHuAM CaMOrO TIOBepXHOCTHOFO TeYeHHA 
B 30He KOHBepreHiimv [OxmkHOro SKBATOPHaJIbHOrO TeYeHUA U MpoTHBoTeyeHuA (°). 
Conep2xanne octaTos B NOBepXHOCTHOM CJI0e paBHO 3yecb oKosI0 0, 1—0,2 mr-ar. 
P na | m® (°). Ochopuyto npogykuMto B AByX TocmeqHx palioHax jatoT cHHe- 
3eJIEHbIe BOMOPOCJIN. i 
3. Pationpsi Mano mpoxyKkTuBHOcTH (0,1—0,2 r/m’), pacnono- 
2KeHHbIE B 30HE OKBATOPMaMbHBIX TeyeHHli (cTanuun NeNo 15, 16, 19—21, 
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bm.N12 Om. N13 
Pune. 3. Beptukambuoe pacnpezenenne pu- 


23—25). OTH TeYeHUA B CpeHUX HM KOHEYHBIX CBOHX YaCTAX HecyT MaCcbI «cTa- 
PbIX» MOBeEPXHOCTHBIX BON, NPOWeAWHX JOJIFHH WyTb H OGeAHeEHHbIX OuoreHaMu. 
‘CoyepKanne dociaTos B HHX OJM3KO K HYJO, H eCMHCTBeEHHbIM MCTOUHHKOM 
MX MONOIHEHHA ABJIAIOTCH ClaOble TypOyJIeHTHbIe TOK 3 TIyOMHHBIX cu0eB, 
KOTOpble HauHHalOoTCA 3yeCb y HM2KHell (paHHUbl 30HbI MoToOcHHTesa 
(70—90 m). 

4, Pationbl «Onovoruueckoli NycTbinuy c HEOOLUaHHO HU3KOL 
npodykwue lt (menee 0,06 r/m*), npxypouenHoli Kk mpospayHpiM roulyOpIM 
Bogjam Capraccopa mops (cranttun NoNe 30—36). Capraccopo mope mpeqcras- 
JideT COOOH 3AMKHYTHIH ANTHUMKIOHAIbHBIi KPyrOBOPOT «cTapbIX» MOBepXHOCT- 
HbIX TPOMMYECKHX BON, UpesBLIUaHHO OOeAHEHHbIX OnoreHaMH. DTU OOeqHEHHHIE 
TeliJIble IMOBEPXHOCTHbI€ BOLI MMeIOT TeHIEHIHIO K 
K ONYCKAaHMIO H 3aNlOJIHAIOT CIO TOMLUMHOIO B COT- 0 i 40 
Hu MetTpos. IlocryiieHve GuoreHoB 43 rulyOMHHBIX 
KOJIONHBIX BOX B MOBEPXHOCTHBIN cIOH sfecb He- 
BO3MOxKHO. Cofepxanue cocdatTos B 30He O—300 m 
6u3KO K Hy. Hecmotps Ha Ooulblilyio TOMMHY 
30HbI POTOCHHTe3a, NpeBbiaromlyio 135M (puc. 4), 
mpowykuna ron 1 mM? ne npepptaet 0,01 r u co- 
‘CTABJIACT |B MeETPOBOM CJI0e NMOBeEPXHOCTHOH BODHI 
| Bcero okovio 0,1 mr Cua lm? B cyTKu. S10 HaH- 
MeHbIUIMe BeJIHYMHbI MpOAyKTMBHOCTH, OTMeYeHHBIe 
B Mupozsom Oxkeaze. 

B pelice «Cegopa» ObluIO H3y4eHO BJIMAHHe CTpa- 
THDUKAWHH B NOBEPXHOCTHOM cyl0e Ha XapakTep 
 BepTHKaJIbHOrO paciipeleseHua dvTOMMaHKTOHAa 

4(K,) 4 Ha Tposykunio Mog i M? MoBepXHOCTH OKea- 
Ha. [lepeyx or6opom nmpo6o AA ompeyesenua Ky c no- 
moulbio Cl* mponsBoqHioch TepMOsOH,UpoBaHue 
93JIEKTPOTeEPMO3OHIOM, Mocyie Yero B cOe CKayKa B05 hg 

cuHtesa K, B pa3HbIX paHOHax 
OTONPaJIHCh JONOJHUTEJIbHbIe MpOOb! — c TeM, 4TO- x 
Obl JIyUle y JIOBUTb 30HY KOHUeHTpallun (PUTONAaHK- PUNENTN EY WePP Eales 
BbIX — HOMepa CTaHILHV 
TOHa. THNWUHBIe pe3yJIbTAaTb! JaHbl Ha puc. 2 u 3. 

B palioax OTCyTCTBHA CKauKa WOTHOCTH (pyc. 2) pacmpeneteHue du- 
TOMJAHKTOHA CBA3AHO TJIaBHbIM OOpa30M Cc pacipesesieHHeM OCBelLeHHOCTH 
WM HOCHT OoJlee WJIM MeHee paBHOMepHbIM XapakTep. B palionax BbIpaxKeH- 
HOH cTpaTudukanuu (puc. 3) duTommanKTOH WMeeT TeHJeHIMIO CKaruIn- 
BaTbCA B BepXHelH 30HeE CKauKa MvioTHOCTH. KonenTpallua duTomIaHKTOHA 
Hal CKaAUKOM IJIOTHOCTH MHOra B JeECATKH pa3 MpeBbllllaeT erO KOHLEHTP allio 
y caMoli oBepXHocTu OKeaHa. IIpoxykTuBHOcTb doTocHHTe3sa HTONMAHKTOHA, 
-CKOHILCHTPHPOBAaHHOPO B CJIO€ CKauKa, 3aBUCHT OT PJIyOMHbI 3aleraHHA NocweqHe- 
PO BBUy TOrO, YTO C ryOHHOH MeHAeTCA OCBeEMLEHHOCTh BOAHOH TomMH. Tlostomy 
rayOuHa 3aleraHuA CKauKa ABJIACTCA BaXKHbIM PAaKTOPOM, BJIMAIOWIHM Ha BeJIH- 
4wiHy Mpoxykuuu nog | m®. Sto oOcToATebcTBO JO CHX MOp He YYATHIBaeTCA 
OOJIbINMHCTBOM HccJIeqOBaTeJeH, OMpeqesABWUHX TNepBHUYHY!IO MPOAYKTHBHOCTb 
mops (1,7,°). Tlomyuenupre WaHHble yKa3bIBaloT Ha HeEOOXOZMMOCTb TpefBapu- 
TeIbHOFO TEPMOSOHAMPOBaHHA MIpu oTOOpe poo c pasHbIX ryOMH AIA ONpexe- 
JeHud mpoxyKuuu nox | m?. TepMosonfzupoBanue aeT BOSMOKHOCTh MpaBUJIbHO 
BbIOPaTb rstyOHHbI OTOOPa poo, He MpOMycTHB Np 9TOM CJIOA KOHWeHTpalun 
(HTOMMAHKTOHA. 

Ha puc. 4 npuBegeHbl HeKOTOpble pesyJIbTaTbI ONpeeJeHHA TOJIUMHEI 3OHbI 
@oTocHHTe3a MOCPeACTBOM SKCHO3HIMH B OKeaHe Ha PaSHBbIX PulyOWHaX CKJA- 
HOK C OJMHaKOBbIMH T1po6aMu BOAbI B TeyveHue cyTOK (°,*). Kak BHHO H3 puc. 4, 
HaMMeHbWad TOWMMHAa TpooreHHorO cJIOoM HaOsmOMaeTCA Ha CTaHUMU C HaH- 
BLIcIel nponyKunelt (Ne 12), 1 HaoOopor, HaMOOMbUlaAd TOMA MpOLyKTHBHOTO 
COA — Ha CTAHIIMM c HauMeHbIeH npogyKunelt (Ne 34). B pationax ymepex- 
HbIX Boy, (Ne 39) u TpommuecKkux BO CO cpexHel NpoLykuMekK TOMHHAa Tpodo- 
TeHHOrO CJIOA 3AHUMaeT TIpOMexKYyTOUHOE MOJIOXKeHHE. 


Puc. 4. TommunHa clloAx dorTo- 
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Aoxasagp Akagqemun nayrx CCCP 
1960. Tom 131, Ni 4 


IMAJIEOHTOJIOLH A 


T. B. ACTAXOBA 


O HOBOM CEMEHMCTBE HW)KHETPMACOBbIX LLEPATHTOB — 
DORICRANITIDAE 


(Tpedcmaeaeno axademuxom A. JI. Anuunom 9 II 1959) 


Cpequ OoraTol KOJWIeKIHH HMKHETPHAaCOBbIX WepaTuToB xp. Kaparay Ha 
Maurpitimake HavOoslee MHOrouncHeH H pa3sHooOpaseH MO BUOBOMY CocTaBYy 
po Doricranites. Yxxe B caMoM HadaJie paOoTbI Hay, H3y4YeHHeEM MpeycTaBuTeviel 
STOrO pOa BLIABHIaCb HEOOXOZUMOCTh BbIedeHHA cem. Doricranitidae B Kaye- 
CTBE CaMOCTOATEJIbHOH CHcTeMaTHyecKOl equHuub. Jmarno3 cemelictBa mpHBo- 
QuTcA HYDKe. 


Cem. DORICRANITIDAE ASTACHOVA, fam. n. 


Juaruo3. Pakopuna JHCKOBUAHaA, CHJIbHO CKaTaA C OOKOB, 3BOVIIOT- 
Had, C KpbllleoOpasHol WIM 3aOCTpeHHOM BeHTpaJIbHOM cTopoHol. IlonepeuHoe 
ceueHHe OOOPOTOB KOMbeBUAHOe, JIAHUeCTOBHAHOe, JIMH30BHQHOe. CkyvIblitypa 
B Bue KOPOTKHX CulaObIxX peOep H OyropKOB HJM Ke YepeYIOULUXCA YYaCTKOB H3 
Tex HW Apyrux. JlonacTHad JMHUA WepaTHTOBad UH TOHHAaTHTOBAaN. 

Bo3pact. Bepxu uHycKoro aApyca, JOpHKpaHuTOBaA 30HAa. 

O6Omue 3ameuauua. TlepBonatasbuHo WepaTHTbl, OTHOCHMbIe HbIHe 
K poxy Doricranites, 6pm onpeyzeneHbI vu onucaHE! Byxom (*) B 1831 r. 43 HYxK- 
Hero TpHaca roppl Bowbwoe Borgo nox Ha3BaHuem Ammonites bogdoanus Buch. 

B 1845 r. Bepueltiay (§) ompenemusa ux Kak Goniatites bogdoanus (Buch), 
OCHOBbIBaACh IIpH 3TOM Ha OYEHb IIPOCTOM, TOHHATHTOBOM CTPOeHHH HX JloMact- 
HBIX JMHuH. B 1871 r. Ayap6ax (?) qoKa3au, YTO JOMacTHble JMHuH OorqMHCKHX 
AaMMOHOMJel YacTO HeCyT B OCHOBAHHAX HapyKHOH HW BCHOMOraTeJbHOH JoMacTeli 
ACHO BbIPaxKeHHble 3a3yOpHHKU, CBOMCTBeHHbIe WepaTutamM. Ha 9ToM OCHOBaHHH 
OH H OMpepemus ux Kak Ceratites bogdoanus (Buch). 

TipunamexHOCTb %Ke JaHHOrO pola K KaKOMYy-sM00 CeMelicTBy HH OJHUM H3 
Ha3BaHHbIX HCCJIeMOBaTeJieH He Oblla yCTaHOBJIeHa. 

Tlo3xe, u3yuad OorguHcKux WepaTuToB u3 cOopop Aysp6axa, Moiicucopny 
(°,7) orHec JaHHbIe (POPMbI K XapakTepHOMY JIA cpeqHero Tpuaca popy Balato- 
nites, BbIZemMB Cpequ Hux Tpu Bua: Balatonites bogdoanus (Buch), B. rossicus 
Mojs., B. acutus Mojs.— u momecTuB “x B cem. Tirolitidae *. Baugzy Toro uTo 
copmectHo c Balatonites Moficucopuy oOnapyxXus HY2KHeTpHacoBbIli Tirolites 
cassianus Quenst., BospacT coyep2KalluxX STH BUI OTJOKeHHU OH YCTaHOBH 
Kak BepXHeKaMIHJIbCKHH. _ 

B 1900 r. Xattar (5) nepeonpexeaua uepaTuTE! c roppl Bompuioe borgo u Jo- 
Ka3aJl, UTO OHH OTHOCATCH K HOBOMY pogy, Ha3BaHHoMy uM Doricranites. On 
otTHec ero K cem. Dinaritidae, B KoTOpoe B TO BpeMaA Obl BKOYeHI L]uTTesiem 
(3) Olenekites, Keyserlingites u Tirolites. Kak usBecTHo, 1Ba MepBbIX pola ObiiH 
BbUleIeHbI BHOcMercTBHH Molicucopuyem B cem. Sibiritidae, a poy Tirolites 
B camocTosTelbHOoe cem. Tirolitidae. Uro Kacaetca poga Doricranites, To ero 
cemelicTBO He ObIJIO ycTaHoBseHO, uTo oTMeyaeT JI. J]. Kunapucosa (’) B aTylace 
PyKoBo_AMHX PopM TpHacoBoli cucTeMbI. OHakO pH OnMcaHHH Doricranites 


* B 1951 r. Cnat pbiyetum camocrostembuoe cem. Balatonitidae. 


U3 HWKHETPHACOBbIX OTO*KeHHH TyapKpipa JI. JI. Kumapucosa (*) orHecaa JaH- 
HbIi pox K cem. Tirolitidae *. 

B «Ocuopax maseontomoruu» 1958 r. pox Doricranites BKm10ueH COBMeCTHO 
¢ pogom Tirolites B nogcem. Tirolitinae cem. Tirolitidae **. 

Takum oOpa3om, cucTreMaTuyecKoe Movoxweune poga Doricranites 20 HacTos#- 
ulerO BpeMeHH He ObIIO yCTAHOBJICHO. 

O6paSaTpIBad OOVIbUIyIO KOJJIeKUMIO WepaTHTOB U3 HHKHero TpHaca xp. Ka- 
patay Ha Manrpillimake, BKsOUalolly!0 CBbille cra 9k3emnapoB Doricranites, 
A Mpa K BLIBOLY O HEOOXOAMMOCTH BbI,eIeHHA CaMocTosTebHOrO cem. Dori- 
cranitidae, nockobky mpegxcTraBuTemu poga Doricranites no Bcem MopdoviorH- 
yeCKHM IIpH3HaKaM pe3KO OTJIMUHBI OT poga Tirolites. XapakrepHeHLIMe YepTH 
OTJIHUNA MEXKLy HAMH cJIemyroulue (cm. puc. 1). 

1. OOmaax dopmMa paKOBHHbI — AHCKOMAabHad, CHJIbHO C#KaTad C OOKOB 
y Doricranites (puc. 1, /) 4 MaccuBHad, Cc efBa YIVJIOWeHHbIMA WJM 3aMeTHO 
B3,yTHIMM GoKamu y Tirolites (puc. 1, 3). 

2. HapuBanve o6opoTon — mequieHHoe y Doricranites u Oonmee ObicTpoe 
y Tirolites. 

3. BentpasbHad cropona — 3a0cTpeHHas, KpbillieoOpasHaa y Doricranites 
HW IWMpOKax, YyilvoueHHad HM cerka 3akpyrmeHHan y  Tirolites. 

4. IlomepesHoe ceyeHue OOOpoTOB — KONbeBHAHOe HH JIaHIWeTOBHZHOe 
y Doricranites u KBayqpaTHoe HM NouTH KBafpaTuHoe y Tirolites. | 

5. Ckyabntrypa y Doricranites BpipaxeHa ca60, HO pa3HoOOpa3sHO: TO 
TIpOCTHIMH, CJIerKa CHPMOWJaJIbHO H30PHYTbIMH peOpbIliKkKaMu, TO KOPOTKHMH — 
peOpaMu, 3aHHMalOWUMH JIHUIb CpeQHIOIO YacTb OOOpoTa, TO HEOOJbUIMMH OBAaJIb- | 
HbIMH HH OKPyrJbiMH GOyropKaMu, TO YepeYIOULHMUCA yyacTKaMH U3 peOep | 
u OyropKos. ¥ Tirolites xe 6okoBbIe CTOPOHbI OOLINHO YKpallleHbl rpyObimu pau | 
aJIbHbIMH peOpaMH, 3aKaHUHBalOllMMMCA y Hapy2XHOH CTOPOHbI H HepeZKO Ha” 
yMOOHAJIbHOM Kpae KPYNHbIMH, HHOra WunooOpasHbiIMu OyropKamnu. 

6. JlomactHax wuHusa y Doricranites comep2»xuT WBe OOKOBbIe JIOMacTH, BMe-- 
cTo ofHou y Tirolites. Y nepporo poga ona K TOMY Ke OTM aeTCA OoIee Y3KUMH 
JIONACTAMH H MeHbLUJeH UX 3a3yOpeHHOCTbIO B OCHOBAaHHH. | 

IIpupezeHHble pa3muuna mexkyy Doricranites u Tirolites ToKa3bIBatoT He3a- | 
BucHMOocTb Doricranitidae or Tirolitidae u He No3BO1A10T OObENMHATL HX B OWHO 
CeMeHCTBO. 

He moxert ObiTb mpnuncsen Doricranites u Kk cem. Dinaritidae Mojs., Tax 
Kak pe3KO OTJIMYaeTCA OT BceX ero NpeycTaBuTeseH. Pasmmuua OTMedaloTCA MO 
TeM 2%Ke lpH3HakaM, uTO u c pogom Tirolites, Nockowbky nocweqHHuH OUeHb 
6.1M30K K pogxy Dinarites, 1 oTmmuaeTcs OT Hero JIMIUIb HaIM4veM KpaeBbix Oyrop- | 
KOB H CJlaOee OObEMINIONIUMU OOOpoTaM4H. | 

CorsiacHO MIpHBeJeHHbIM BbILle JaHHbIM, 1 CUHTAIO, ITO HEOOXOZMMO BbIeuIMTb 
caMocTOATeJIbHOe ceM. Doricranitidae, Bkm1ouaemoe B Hagcem. Ceratitaceae 
oTpsga Ceratitida. 

K cem. Doricranitidae caeqyeT oTHeCTH CeqyIollMe IBa poga: 


Doricranites Hyatt, 1900. 


Tun poga Ammonites bogdoanus Buch, 1831; Hwxuuit Tpuac ropp Bowpitoe 
Borgo, Gorqunckaa cputa. J[ucKOBUAHad PpakOBHHa c WIMpoKkum mymKom. Beut- 
paJIbHad CTOPOHa KpbIleBHHaA, 3a0cTpeHHuaa, riaqkaa. [lomepeanoe ceyenne 
OOOpOTOB KOMbeBuyHOe HIM JaHWeTopuyHoe. Ckxybntypa mpe_cTaBsieHa KOpoT- 
KUMH IpOcTbIMH peOpamu HIM OyropKamu, HHOrya ux yepexoBanuem. Ilepexog 
OOKOBbIX CTOPOH B BeHTpaJIbHYIO Pe3KHH, yIIOBaTHIi, HepeqKO OTMeyeH Oyrop- 
KaMH, pexe noctenenubiit. JlonactHad HHUA c JByMA OOKOBLIMH JIOMacTAMH. 
HapyxkHad MW BCNOMoraTeJIbHad JIOMacTH HecyT claby10 3a3yOpeHHocTb. Oxon0. 
10 sugos. Hwxxuuli Tpuac, BepXw uHgcKoro apyca Manrpiltmaxa, Tyapkpipa, 
ropst Bosputoe Borgo (puc. 1,/). 


* JI. JI. Kunmapucosa coo6musta atopy B mMuHOl Secege, uTo oTHeceHue poga Doricrani- 
tes k cem. Tirolitidae mpousBeyeHo ycoBHo. 
“* TIpH 9ToM Takeke OTMeyeHO, TO OTHeCeHHe ero K RaHHOMY ceMelicTBy yc/OBHO. 
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Ne 4, ActaxoBa 


AH, tT. 134, 


Subdoricranites Bajarunas, 1986. 


Tun poga Subdoricranites discoides Bajarunas, 1936 emend. Astachova, 
1957 *; HuxKHUM Tpwac xp. Kaparayyux na Manrpimiiaxe. Pakosuupi cpequeli 
BeJIMYHHI, THCKOBHAHbIC, CHJIbHO YIIJIOMeHHbIe C 6OKOB, C yMepeHHO LWIvMpoKuM 
MyMKOM H OCTPbIM HapyXKHbIM KpaeM, 6e3 CaMOCTOATebHO OOOCOGJIeEHHOM BeHT- 
paibHol cTopoubi. IlonepeyHoe ceyeHne o6opoToB MH30BHAHOe. CKyabntypa 
BbIPaxKeHa cao, B Bue PeJKHX KOPOTKHX BasMKOOOpasHbIx peOep, ucyesalo- 
WIMX Ha *KusOH Kamepe. BuytTpenHHHe o6oporTs HecyT Oyropku. JlonacTHasa wH- 
HA TOHHATHTOBaA, HHOFa C MpHOCTpeHHOH HapyKHOH soMacTb1o. Oquu-yBa 
Bua. Huxuni Tpnac, BepxXu HHACKOro sApyca Maurpitviaka (puc. 1,2). 


Vucrutyt reolorwu u reobusnku Tlocrynuso 
CuOupceKoro oTfeienua AKayemun uayK CCCP _ Nl Wey 


HWHMTHPOBAHHAA JIMTEPATYPA 


1 Arnac pyKOBOZAWHX @opM Hckomaemplx day CCCP, Tpmnacopaa cucrema, 7, 1947. 
2. A. Aya p6ax, Topa Borgo, 3an. Pycck. reorpab. o6m., 4, 1871. 3 JI. . K u- 
fiapucosa, B.C. Kyp6arTos, O uamuunn rpuacoBbix ormoxesult B Tyapkbipe, Hsp. 
AH CCCP, cep. reo., Ne 6 (1952). *L. Buch, Trois planches d’ammonites aves expli- 
cation, Paris, 1931. °® A. Hyatt, Cephalopoda in Zittel — Eastman, Text. book of Pa- 
ilaeontology, 1, London, 1900, p. 556. ® E. Mojsisovics, Zur Alterbestimmung 
der triassischen Schichten des Bogdo — Berges in der astrachanischen Steppe, Verh. d. K. K. 
Geol. Reichsanst., Wien, 1882. 7 E. Mojsisovics, Die Cephalopoden der Mediter- 
tanen Triasprovinz, Abhandl. K. K. Geol. Reichsanst., X, 1882. 8 Verneuil, Mur- 
chison, Keyserling, Geologiedela Russie d’Europe et des montagnes de 1’Oural. 
di, pt. 3, 1845. ®M. B. Baspyuac, Mss. AHCCCP, cep. reomorny., Ne 4, 539 (1936). 


* Haspanue 3T0ro posa 6blio ~mpequoxeno M. B. Baapynacom (9). Onucauue ero jaerca 
SuepBble. 
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Jioxaayn Arkagemunu nayr CCCP 
1960. Tom 131, Ne 4 


ITAMEOHTO/JIOPH A 


A. WH. KHPHUKOBA 


JIBA HOBbIX BHJIA PACTEHHA W3 ME3030MCKUX OTJIO)KEHUM 
BOCTOUHOLFO YPAJIA 


(IT pedcmasaeno axademuxom B. H. Cykaueeoim 25 XII 1959) 


B 1958 r. Ham Opium mo06e3Ho nepeganpi T. A. Tlonakopoi neckobko 06- 
pa3lOB C OCTaTKaMH HCKOMAaeMbIX pacTeHHH 3 Me3030HCKHX OTNO*KeHHK Jly- 
BaHKyJIbcKoli u [OuiomMaHoBcKoH empeccu Ha BOCTOUHOM cKIOHe TOmxHoro Ypa- 
Jia. Bo3pacT cul0oeB c OCTaTKaMH PacTeHHH, MO reoJIorHy¥eCKHM JaHHbIM, JaTu- 
pyeTca cpewHel 1opol — HHXKHHM MeJIOM. 

Mesos30lickaa (biopa BoctouHoro cKslioHa IOxmuoro Ypana u3y4eHa c WocTa- 
TOYHOM NOJHOTOM pxyoM uccmegzoBaTesel (*~*). B mocaeqHue rogbl [aBTOpoM co- 
6paH Hu OOOOMIeH COMJIbHLIM MaTepHaJl 10 HCKONaemoli dulope MHOrHX paHOHOB: 
TOxuoro Ypasa. Oquako OouIbHIMHCTBO MaseodpmopucTHyeckHxX UCceqOBaHHi 
OTHOCHTCA K (plope HH%KHero HM CpefHero Me3030aq (TpHac — HWKHAA ropa). 
Uro KacaeTcs JIOpbl BEPXHHX OTJEJIOB IOPbl UH HUXKHETO Meda, TO 3f/eCb 4yB- 
CTBY€TCA 3HAYHTEJIDHbIM MpoOed, BLISBAHHbIM TIaBHbIM OOpa30M PpeAKOCTbIO Ha- 
XOJOK BepXHeMe3030HCKUX pacTeHHii B 9TOM palione. IlosTomy KamkaA HaxolKa 
OCTaTKOB PaCcTeHHH B BePXHeIOPCKHX M HHMKHEMEJIOBLIX CJIOAX BbISbIBAeT TuIy- 
Ookui MHTepec. 

M3yueHHbie HAMM PaCTHTeJIbHble OCTATKH MPOHCXOLAT U3 PaSHOBO3PaCTHEIX. 
OTJIOKeHHH: CpeMHeIOPCKHX H HHKHeMeJIOBLIX B J yBaHKyJIbCKOH Jenpeccunt 
H BepXHelOPCKHX — HH2KHeMeJIOBbIX B !OJOMaHOBCKOH. 

M3 cpequeropcKux cyo0eB onpezeseHbt Elatocladus mesozoica sp. n., Podoz- 
amites angustifolius (Eichw.) Schimper, Carpolithes sp.; B BepxnetopcKux — 
HW2KHEMEJIOBLIX OTJIOMKeHHAX BcTpeyeHb! Reticulopteris coriacea gen. et sp. 
n., Gleichenia sp., Cladophlebis sp. 

Hecmorps Ha Oe HEIH cocTaB (blOpb!, B Hell yaslocb OOHAPY2XKUTb Ba HCKJO- 
YHTeJIbHO HHTepecHbIX pactenusa: Elatocladus mesozoica sp. n. u Reticulopte- 
ris coriacea gen. et sp. l., paHee HEH3BeCTHEIX [JIA M€3030HCKOM (JIOpbI BOCTOU- 
HOro CKJIOHa Ypasia. Xopoliad COXpaHHOCTb STHX PaCTeHHH, NOSBOJIMBIIAA Mpo- 
BeCTH aHAaTOMHYeCKHe HCCJIeLOBaHHA, JaeT BO3MOXKHOCTb ClesaTb MX NMOJIHOe 
WM mogpoOnoe ommcauue. 


Elatocladus mesozoica Kiritchkova, sp. n. 


Tomaotun. I[lpoucxozur us cpequeropcKux oTioKeHul JlypankymbcKor 
jenpeccuu, cKBaxkuna Ne 32, rayOuna 359,8 m, odpa3en Ne lla, xpanutca Bo 
BHUIPH. 

Wuaruos su Ja. JlucTbA muHetuble, OLHOHEPBHbIe c NoMepeswHo Mop- 
MHHCTOCTbIO, B OCHOBaHHH CY2KMBaIOTCA B YepelllOK, BepXylIka 3aKpyrsieH- 
Had. ONMePMUC COCTOHT M3 Y3KHX BLITAHYTHIX BUOJIb JIMCTa KJIeTOK, MpeBbl- 
WWaroulux cBoIO WupuHy B 15—25 pas. YcrTbulla coOpaHbl B ABe MposouroBaTHle 
‘IOJIOCHI C YETHIPHDMA MOOOUHBIMH UYETLIPEXYTOJIbHbIMH KJI€ETKaMH. 

Onucauve. B komekiun uMeloTcA u30MpoBaHHbie aucTba. Ilocnen- 
HH€ JIMHeHHBI€, KOYKHCTHIC, OMHOHEPBHBIe, C XOPOLWO BbIPaKeHHOH MoNepeyHolt 
MOpuimuNctToctbi0. Jina JacTbeB Jo 2 cm, Wupuuna 0,2—0,3 cm. JluctTba 6nicT- 
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Puc. 1. a, 6 — Elatocladus mesozoica sp. n. a — BepxHuit snugepmuc (238 x), 6 — nuxuuii 

SuuAepMHC C ycTbHYHOH Momocol (119 x); ¢— e— Reticulopteris coriacea Kiritchkova, 

gen. et sp. n.: 6 — mepo Manoporuuka, 2— BepxHuit smMgepmuc (238 x), O— Haxuuii anu- 
nepmuc (476 X), e — ycTbuue (1120 x) 


LAH, tT. 131, Ne 4, KupwuKxosa 


a hss 0, 
— 


pO CY2KMBalOTCA K OCHOBAHMIO, NepeXOA B OUCH KOPOTKHH YepellloK; Bepxyll- 
Ka 3aKpyrvieHHad. XoOpolllo coxpaHuBlineca (uTOeliMbI JIMCTbeEB JaJIv BOS- 
MOXKHOCTH JleTAaJIbHO U3Y4HTb UX SIMAePMaJIbHOe CTPoeHHe. InujJepmuc BepxXuHelt 
MOBeEPXHOCTH COCTOHT H3 Y3KHX, BbITAHYTHIX BLOJIb JIMCTa KJICTOK, JJIMHa KOTO- 
pbIX MpeBbiliaeT Wupuny B 15—25 pas (puc. la), creHKu KwleTOK TOHKue, Ips- 
mbie. YCTbuIa oTcyTcTByIoT. KnerKu smuepmMuca HuxKHel NMOBepXHocTH TaKHe 
*Ke, KaK M BepXHeH, ONH3 YCTbHYHBIX NoWoc OTMMYAaAch HamMuneM Manu. 
YcTbulla coOpanbl B 2 yCTbHUHbIe NOJOCHI, pactoox*KeHHbIe 10 OOeHM CTOPOHaM 
mwKUIKN sucTa. Ilonocht coctost us 4 TeCHO MpuMbIKaIOINMX PHAOB ycTbUlL 
(puc. 16). Yerbutla npogsouropartsie, raoxelinpie, MoHOWMKIMYecKHe. Ilo6o0u- 
HbIe KJIETKH FeETHIPeXYFOJIbHble; BCero HX 4, B TOM 4UNCIe 2 TepMUHasIbUbIe, 2 Ma- 
Tepabuble. Jlarepasibuble KJI€TKH BbITAHYTbIe, JOXOAAT JO MOMOBMHI MOMHOC- 
HbIX, HMCIOT BbIPOCThI, HABHCalOlve Hall 3aMbIKaloluluMu KJeTKamu. Ilosmocupie 
KJI€TKH TaKOM xe MOPMbi, KaK H TEPMUHAJIbHbIe, HO 6e3 BEIPOcToB. Kayan no- 
JHOCHaA KJleTKa OMHOFO YCTbHIla ABJIA€TCA MOJIOCHOH coceqHero ycTbulla. 3a- 
‘MbIKarollMe KJIeTKH MOrpyXeHHble. OnusepMaJbHble KJIeTKH yCTbu4HO! 
Nolocbl Kopoyue uM ye, YEM KJIe€TKH BHeEYCTbHYHOH MOVJIOCHI. 

THN SMMepMaJIbHOrO cTpoeHuA, HaGsogaempli y Elatocladus mesozoica 
‘Sp. ., WOKa He M3BeCTeH HU Y OJHOFO MpelcTaBHTeIA KaK Cpe HCKOMAaeMBIX, 
tax WM Cpe COBPeMeHHEIX XBOMHBIX. Ilo cTpoeHHO yCTbHYHbIX MOJIOC, COCTOS- 
‘UiiX 43 4 pANOB yCTbUL Cc NpOAOMTOBaTbIMH MOOOUHBIMH KsIeTKamu, E. mesozoica 
‘Sp. n. Becbma cxogeu c E. striatus Florin u3 ropceKux oTmoxKenuli CepepxHolt Ame- 
-puxku (*). OnHako Bepxuuli snugepmuc y E. striatus Florin umeer KerKu c BO- 
-HUCTBIMH CTeHKaMU, JMUIb B 2—4 pa3a NpeBpriliaomue cBo1o AuHYy. Ilo crpoe- 
|HHIO BepXHero SiHepmuca E. mesozoica sp. nN. HaMOMHHaeT HEKOTOPEIX Mpey- 
cTaBuTeseH poga Torreya, B uactHoctu Torreya moelleri Florin u3 cpeqHerop- 
ckux oTsoxenui Ulpenuu (*). Ho T. moelleri Florin ormmuaerca oKpyrapimn 
ycTbullamu c 6—8 noOouHbIMH KJIeTKaMH. 

TakuM 06pa30M, Mbl HMeeM JeJIO C COBePIIeHHO HOBLIM THIIOM STIMepMavib- 
HOTO CTPOeHHA JIA STOH Tpynnbl XBOHHbIX. PyKoBoscTByAcb we Mopdouoruye- 
CKUMH IIpH3HaKaMH, MbI OTHOCHM ONMCaHHble ocTaTKH K p. Elatocladus go Bpisc- 
HeHHA ero CHCTeMaTHYecKOrO NoOKeHuA B MopayKe Coniferales. 


Pon Reticulopteris Kiritchkova, gen. n. 


Tun poga: Reticulopteris coriacea Kiritchkova, sp. n. 

Auaruos3s pojga. Jiucrba nepucthie; nepba sMHeMHbIe C TOJICTHIM pa- 
XHcOM. CerMeHTEI KOXKUCTHIC, OUePeTHble, COJIM2KEHHbIC, OBAIbHLIe C 3aKpPyrJieH- 
HOH BepXYyIKOH; MpHKpelJIeHbI K paxXucy MOUTH NOX MpsAMbIM yrJioM, Kpali 
UeJbHbIN, 3aBePHYTHIM BHYTpb.)KusIKOBaHNe CeTYaTOe; OOKOBbIe 2KUJIKH He BbI- 
paxKeubl. QuuJepMaJIbHoe CTpoeHHe THNa MTepHoNepMos. 

OGocHOBaHHe BHAeneHHA pOofa. M3yyennple Hamu ocTaTKH 
XapaKkTepH3yi0TCA JIByMA OCHOBHbIMA YTpyNiaMH MpH3HakKOoB — mopdosoru- 
yecKuMu (opMa JIMcTa, XapakTep %KHJKOBaHHA) H aHAaTOMMYeCKUMH (cTpoeHHe 
smugepmuca sucta). Mopdomormueckue mpu3sHaku cOuMxKaI0oT Reticulopteris 
C€ HeKOTOPbIMH ManmopoTHHKamH v3 cem. Matoniaceae wu Osmundaceae. 
Han6ouee cXoqHoli mo XapaktTepy %uJIKOBaHHA ABsIAeTcA Weichselia (Matonia- 
ceae), OOlafarolulad JIyYMCTO-MepvCTbIMH BaHsAMM C MeKONTepOHAHbIMU CerMeH- 
Tamu. )KUJIKOBaHve MOcsIeMHUX CeTUAaTOe; OT CPeHeH MRKUNKM OTXOAAT H3BUJINC- 
Thl€ BETBALLMeCA OOKOBbIe KUJIKH, AHACTOMOSHPyIOWle Apyr c Apyrom u oOpa- 
3yiollle CeTOUKY C HelpaBubHOH PopMEI suelikamu. He mMenee 61u3KO CxofeH 
Upyroli manoporuux — Lonchopteris (Osmundaceae) c JBaxIBI-TpH2KAEI Te- 
PUCTHIMH BaiiaMM VM CerMeHTaMH HeKOMTepOHAHOLO THMa, TECHO PacnoJIOKeHHbIMHK 
Ha paxuce. OT riaBHOl *KUIKH OTXOAAT PasBeTBJIAIOMUMeCA WH AaHACTOMO3HPyYi0- 
We Wpyr c Apyrom Ookosble KUNKU, OKOHYaHUA (OTBeTBAeHHA II u ITI nopag- 
KOB) CBOOOAHO NOXOAAT JO Kpax CerMeHTOB. 

Takum o6pa30M, cpaBHeHue MOpdOoJIorHyecKHX MPH3HaKOB HaTaJIKUBaeT Ha 
Mpeyqmouoxewve O MpHHagmexuoctu Reticulopteris k HacTosmumM ManoporHu- 
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KaM, 6oulee HH MeHee OH3KHM K OJHOMY H3 Ha3BaHHbIX pofsoB. Ofnako dak 
NOMYYCHHA AHATOMMYECKUX MpelapaToB SH epMHCa MCKOMAaeMbIX OCTATKOB TO 
BOPHT O TpHHagviexuoctu Reticulopteris kK CeMeHHbIM paCTeHHAM, Tak Kak | 
HacTOAUMX ManOpOTHHKOB B HCKOMae€MOM COCTOAHHH, Kak MpaBHJio, SMepMu 
He COXpaHsertca. 

Onupascb Ha aHaTomuyeckHe UpusHaku, Reticulopteris MoxHO OTHeCT! 
K CeMeHHBIM MarlopoTHukam (nop. Cycadofilicales). Cpeau mocueqHux HanOoue 
CXOHOe CTpoeHHe SMNAepMHCa OKasbIBaeTCA Y HEKOTOPbIX MpecTaBHTedel 
cem. Glossopteridaceae, B uacTHoctu y pogza Thinnfeldia. Kpome Toro, Taku 
IpeycTaBuTewM 3TOrO ceMelicTBa, Kak Glossopteris, HMelOT CeTYaTOe 2KHJIKOBA 
Hue, XOTA MPH COBepIeHHO HHO dopme sucTbeB. CoBOKyNHOCTbh MopdosorH 
yYeCKHX H @HATOMHYeCKHX MPH3HaKOB He JaeT BOSMOMKHOCTH, OMHAKO, YBepeHH' 
OTOKJECTBUTh ONMCbIBAeMYIO (POPMY HH C OMHUM U3 H3BeECTHBIX MpescTaBHTeJel 
nop. Cycadofilicales u sactapaseT paccmatpuBaTb Reticulopteris Kak OcoObI 
pow, B cocTaBe cem. Glossopteridaceae. | 


Reticulopteris coriacea Kiritchkova, sp. n. 


Toaotun. IlpoucxoquT u3 cpeqHetopcKuX — HHKHEMEJIOBbIX OTJIOKE 
HH TOsuomManoscKo Jempeccuu, ckBaxkuHa Ne 2252, raryOuna 299 M, oOpase’ 
Ne 56, xpanutca Bo BHHTPH. 

Onucaune. B kouekuuu uMeeTCA 2Ba OTMeuaTKa 9TOrO Bua. OOpe 
3eu, Ne 56 npegcTaBuiseT coOoH oTMeYaTOK HeNOIHOrO WHHeEHMHOrO Nepa C paxHco} 
0,3 cM wWmupnHb. K HemMy ou4epeqHO, BCeEM OCHC, 
BaHHeM, MOUTH MOA MpAMbIM yIJIOM MPHKPpeleHbl cer, 
M€HTbI, HHOFa Cpocliivecad y OCHOBaHHA H HMerIOULH 
0,7 cM QamubI H 0,5 cM WupHHEl. Bepxyuika cermMeHTO 
3aKPyrvleHHand, Kpad NapaJvieJIbHbIe, 3aBePHYThIe BHYTPE 
D)KuIKH CHIbHO Norpyxenuble. [yapyad *KIKa TOJICTAay 
pasBeTBJIAOllaAcd y BepXyluKu. OT Hee OTXOZAT O4eH 
TOHKHe €Ba 3aMeTHbI€e aHACTOMO3Hpylolve Apyr c Apyi 
TOM XKHJIKH CJleqyioulero TopsAyKa, oOpasyroulve mpg 
BHJIbHY!0 C€TOUKY, AYCHKH KOTOPOH CJlerKa BbITAHYTHI § 
Pie, 2 Retemstahs lonepeyHOM HalipaBuienuu (cM. puc. 2). JIucTba, oveBHy 
coriacea Kiritchkova, HO, OblvIM TOJICTbIMH, KO2KHCTLIMH, KCepoMOpuHbIMH. Bepx 
gen.etsp.n. Cermenrc HHH SMHJePMHC CHJIbHO KYTHHH3HPOBaHHbIH, KJeTK; 
JeTalaMH 2KWIKOBaHMA. €FO e€§Ba Pa3JIMYHMbI MO MHKPOCKONOM, MOJIMTOHAaJ 

3x HbIe C 3aKPYPJIeHHbIMH yrviaMu (prc. | 2). HuxkuHuK amy 

epMuc TOHKHH, cia60 KYTHHM3HpOBaHHbIH. KwaerK 

NOJIMPOHAJIDHbIC, Hep aBHJIbHO p aciovloxKeHHble (Puc. 2 0); cpequ HUX pasOpocaH 

yacTble YCTbuIa; yCTbula MOHOMMKJINYeCKHe, MOOOUHBIX KJIeTOK OT 5 JO 7 TaKO 

*Ke POPMbI H pasMepoB, KaK H SIIMTepMaJIbHbIe; 3aMbIKAIOM[Me KJIeETKH CvJlerK 

morpyxkennpie (pic. 2¢). Kaerku BepxHero M HMXKHerO 93TMZepMuca c Mp 
MBIMH CT€HKaMH. 

Ha gpyrom oOpa3ie HMeIOTCA OTMeYaTKH ABYX CefMeCHTOB, HJCHTHUHEIX OM 
CaHHbIM BBILLUe. 

MecTtToHaxoxgeune. Boctounpi Ypan, KOonomanospckaa Tenpec 
cH, CKBaxkuHa Ne 2252, oOpaser Ne 56; JLyBankybcKaa enpeccua, CKBa2KHH 
Neo 1, rayOuna 134,5 mM, o6pasem Ne 17x. 


Tlocrynusio 
24 XII 1959 


WMTHPOBAHHAH JIMTEPATYPA 
‘A. H. Kpumrogosus, Tp. BeecowsH. freon. ober, B. 346 (1933 


2B. I. 1 puuaga, Cos. 6or., No 4 (1940). 3 A. . TypytauosBa- KeTos 
Bor. »ypu., 48, Ne 5 (1958). *R. Florin, Acta hort. Berg., 17, Ne 10 (1958). 
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Horrangn Akayemun nayx CCCP 
1960. Tom 131, Ni 4 


TEHETHKA 


A. K. CKBOPLIOB 


ME)KBUJOBOM THBPH]L 3JIAKOB 
FESTUCA RUBRA L. x F. LONGIFOLIA THUILL 


(ITpedcmaeaexo axademuxom B. H. Cykaueseim 25 XII 1959) 


Y3KOJIMCTHBI€ OBCAHHII cekiHH Ovinae Fr.— paxkuple KOpMOBbIe 3/1aKH, 
NOSTOMY MeX%KBHAOBaA THOpHANsAaUHA B STOH rpynne mpescTaBsAeT He TOKO: 
MHTePec JIA H3YYeHHA CHCTeMATHKH H SBOJIOMHH OBCAHHI, HO H MOMKET OTKPbITb 
HOBbI€ NyYTH B HX UMCMOMb3OBaHHH. OcoOeHHO MHTepeCHO, KOHEYHO, MOMYYHTh: 
PHOpHAbl MexK Ly WpelcTaBHTeAMH JBYX Pa3HbIX MosceKWHi STO ceKHu. Ox- 
HaKO TaKOro POa MONBITKH MOKA YTO OblIM Maio ycneuup (1~*). Mspecruo (*), 
4TO H BOOOILe CKPeLIHBaHHe 31aKOB C MEJIKHMH KOJIOCKaMH O4eHb 3aTPyLHHTeNb- 
HO. OJHOH 13 OCHOBHBIX IIPHYHH STOPO, BAAUMO, ABJIACTCH MOIb30BaHHe OObIMHOU 
TEXHHKOM CKPeUIMBaHHA C KacTpallueH, KOTOpan y 3aKOB ¢ MeJIKHMH KOWIOC- 
KaMH CHJIbHO MOBpexkLaeT Opranbl WBeTKa. IloKa3auo (°), uTO Wake y MWeHHIIbI 
oOpeskKa IBeTKOBbIX Yelllyl pH KacTpallMH OTPULaTebHO BAUAeT Ha pasBUuTHE 
3epHoOBKH. Ilostomy aBTop HacTOAero cooOmleHuA AIA CBOeli paOoTH UCMOVIb- 
30BaJI MeTOA «B3aHMHOrO OMbIIeHHA» (°) 6e3 KacTpallun. 

C MoMObIO STOrO MeTO,a ObIJIN NOJyyeHbI HEH3BeECTHbIe MOKA B AHTepaType 
rHOpHyAbl MeKLY OBCAHHUeH KpacHoH, Festuca rubra L. u oBcaHHel QMHHO- 
muctuolt, F. longifolia Thuill. Tleppaa u3 aux oTHocutca kK nogxcekuuu Extra- 
vaginales Hack. (’), sropaa — k nogcexuuu Intravaginales Hack. IIpoucxox- 
JleHve pOAHTeIbCKUX oOOpa3ios: F. rubra — Mockosckas O61., 3apacTaroulme 
MecKH B JOuHHe Oxu, nox Katmpon; F. longifolia — Kapeapcxuli nepelieek, 
ONYWKH MecuaHbIX SOopoB 61H3 SeseHoropcKa. Bcero nomyyeuo 11 rnu6OpuzHbix 
pacTteHui. B HacToslem coo6mleHHu faeTcA UX MOpdosorHyecKoe ONMCaHHe, 
ABJIAIOULEeCA OJHOBPCMeHHO HW OKa3aTeJIbCTBOM TrHOpHAHOK npHpogn. L{uto- 
JOTHYeCKUM JaHHbIM OyjeT NocBAMeHa OTJebHad cTaTbA. TlocKobKy B JHTe- 
paType HeT Tak>Ke HelOCpeACTBeEHHO MPHrogqHOTO WIA WHarHOCIMpOBaHHA Ha- 
IWuX THOpHAOB H3JIO%*KXeHHA MpH3HaKOB UMCXOAHbIX BUOB, Takoe H3JIOKeHHe 
TpeqnocbiaeTcA OMMCaHuIo rHuOpuAHbIX pacTeHuii. IlonyTHo OyzyT BBeJeHbI 
HEKOTOPble HOBbIe TEPMHHbI, HEOOXOAMMbIe JIA TOUHOM XapaKTePHCTHKH aHa- 
TOMMYeCKOrO CTPOCHHA JIMCTa Y3KOJIMCTHbIX OBCAHULL. 

Festuca rubra. Boso6nopsenue (innovatio (7)) Kak BHYTpHBJara- 
JMULHOe, TAK H (ropasyzo yale) BHEBJarasMUHOe C WMareOTPONHEIM POcTOM Mo- 
Noqoro mo6era; BCTpeyaioTcAh HW MpoMexyTOUHble THMbI. Baarauila JMCcTbeB 
GecnoqHbIxX m0OeroB 3saMKHyTbIe JO ?/; uM NouTH BoBepxy. Jia sucToBor 
TWIaCTHHKH (39€Cb, KaK HM Jasiee, HMeeTCA B BUY CPCMHAA YaCTb MacTHHKU 
CPeMHHX JIMCTb€B BereTaTHBHbIX NMoOeroB) XapaKkTepHO HaJIMYMe PesKorO cpe- 
JMHHOrO KHJIA, a TakxKe Ooulee caObIX, HO COBEPUICHHO ABCTBEHHBIX OOKOBbIX 
Kugel (puc. la). Ha nonepeynom paspe3e sucTa clo Me3soduia Hak cpequn- 
HBIM COCYJIHCTBIM Ty4KOM MO BePTHKaJIbHOM OCH JIHCTa Tose, YeEM 110 OOKaM OT 
nyyka. Broppie Mo Bemmunue (Moce cpeqMHHOrO) cocyqucTHIe NyyKH (Has0BeM 
MX «Iy¥KaMH BTOPOH BeJHYHHbI) Jle%KaT OT Cpe{HHHOTO NyyKa Ha paccTOAHUK 
BUBOe OOvIbIlleM, YeEM OT Kpasd MHCTa (0603HAYHM OTHOWeHHe STHX PaCCTOAHHH, 
WMelollee, COracHO HccsleqOBaHHAM aBTOpa, BECbMa BaKHOe 3HaYeHHE B CHCTe- 
MATHKe Y3KOJIMCTHBIX OBCAHHU, Kak «HHJeKC MOJIOKeHHA NydkKa 2-H BeMUHHBD; 
quia F. rubra, cnemoBaTembHO, 3HaveHve MHeKca paBHo 2). Eme Oomee MerKue 
cocynucTble Nyuku (Ha30BeM HX «nyyKaMH 3-H BeJIMUMHBIY) B uNCcuJe 1—3 (c 
Kako CTOPOHE!) JlexKaT HuKe y4Ka 2-li BeMMYHHEI («B HHxKHel rpylite») u B 
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yucse O—1 — Bpile nyyKa 2-H BeMunHEI («B BepxHeli rpytme»). [lonoKenne 
cyOsHJepMasIbHOli cKJIepeHXHMbIB sJucte F. rubra crporo cooTBeTcTByeT Mouo-. 
XKEHHIO COCYAHCTHIX IyUKOB; CPeAHHHbIM TAK CKJePeHXUMbI B WHPHHY He Mpe- 
ppitaeT 11/. MaMeTpoB cBoero cocyfucToro myyka. Kpaespie cK JlepeHXHMHBIe! 
TSOKH UMCIOT B CeyeHHH Tpeyroubuyto ( A-o6pasuyio), pexe V-oOpasnylo cbopmy 
li pacipocTpaHsIOTcA Ha Hapy2KHyIO (HHXKHIOWW) MOBEPXHOCTb WMcTa He Oosee, 

yeM Ha BHYyTpeHHioW. Ha Bepx-' 
\ Heli MOBepXHOcTH JHcTa Oaroja- 


O fe) PA HMeIOULMMCA MpOOJIbHbIM Hall- 
O AY ) pesaM BbIesAIOTCA pe6pa. Peopa,' 

lipHyiexauve Cc OOeHX CTOPOH K 
O O HellapHoMy cpeqHHHOMy peOpy, 


/  Wa30BeM TepBOH MapoH OoKOBBIX 
peOep, Mamee oT Hux pacmovo-| 
*KeHHbIe — BTOpol Mapot u T. 2.5! 
Tloslocy, JleKalllyio Mex Ly Mocsey- 
HUM Hajlpe30M HM KpaeM JIMCTa, Ha- 
30BeM KpaeBOH 4aCTbIO IWIaCTHHKH 
(k peOpam ee He IipuHuncasem). Ha: 
aucte F. rubra umeetca 3—5 pe- 
6ep, T.e. 1—2 map OoKoBEIX, 
peyKo — Ooubllle; Bce OHH Ha T1O- 
MepeyHOM pa3pe3se TPeYyFOJIbHBIe, | 
uHOra TpallelveBHAHble, HO BO 
BCAKOM CJIyuae He 3aKpyrJIeHHUle. 
Iy6uHa Hagpe3a, OrpaHHunBato- 
wero C Hapy2KHOli cTOpOHBI nep-' 
Bylo Tlapy OoKoBbix peOep, ocTu-| 
raet #/; oOuleli TOJMMMHbI sucTa.' 
HykKHAA WBeTKOBaA uellya y F. 
rubra uMeeT juny 5—6 mm. Bepx- 
HAA WBeTKOBaA YelllyaA MO KHIAM 
mo Bceli June (HM He Menee 2/,' 
J\IMHbI) PaBHOMepHO ycaxKena Ko- 
portkumu (0,06— 0,08—0,1 mm)! 
munukamMu. IlpwibHuku auHOK 
oKouI0 3,5 MM. | 

Festuca longifo ! itm 
Boso6HoBuieHHe cCTporo BHYTpH- 
Puc.1.HeckombKo cxemaTu3upoBaHHblit nonepeunpit BaraMutHoe. Baaranuuya JIMCTb- 
Pees ee ee ee €B 3aMKHYTbI JIMUIb BCaMOM OCHO- 
F. foneitotia THOME Senuite een et aoe BaHHH (He Oovlee Kak JO "/5 BbICO- 

Sueenie Th). JIucropad macTuHKa (puc. 
le) He MMeeT BbIPaxKeHHBIX KuseH. 
Cio Mesodussa ol CcpeqHHHbIM TyyKOM Mo cpequHeH muHuM 4 NO GoKaMm OT 
mywka WMeeT OLMHakOBy!0 TOMMMHy. Mujekc NoAOKeHUA My4Ka BTOPOH BewH- 
uHHbI — Oxos0 1,5. Hyakos Tperbeli BemMuMHBI B HWKHeli rpynme 1—2, B Bepx- 
Heit 1. Cpequnupili tax cKepeHxuMbl B 2—3 pasa u Oomee Wupe AuamerTpa cpe- 
MHHHOrO Myuka; OCTabHad NosIWepMasbHad CKJepeHxXuma pacroso*Kena 
yale He Y3KHMH TA%KaMHM COOTBETCTBEHHO COCYHCTLIM TlyakaM, a IWHpOKUME 
MlacTaMu, Kpaepble TAKUM B CeyeHuH V-oOpasHble, NPHYeM, KaK MpaBusio, Me- 
PexOLAT Ha HapyKuyto CTOPOHY MWaCTHHKH 3HAYHTebHO OOMbIe, YeM Ha BHYT- 
pennioio. Ha BuytTpennelt nopepxHoctu sucta 3—5 (pezKo Oombuie) pedep: 
peOpa nepBoli GoKOBoli MapbI 3aKPyrJieHHbIe, BTOpoli MappI (ecu HMeloTCA) — 
nuockue. I'nyOuna Halpesa No Hapy2KHOl cTopone NepBoli napsi peOep cocrTas: 
JixeT */,—1/, OOMeH TOMMMHEI JucTa. HuxkHAaAA UBeTKOBad yelllyA QIHHOU 4— 
5 MM. BepXHaad UBeTKOBad Yelllyd TOMbKO B BepXHeli TpeTu ycaxkeHa 10 KMJIAN 
WHNMKaMH WIMHOK 0,05—0,08 mm. IIbimbunku yauHol oKoo 2,5 mM. 
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Festuca rubraxF. longifolia. Bos3o06Hopmenne uactuuHo 
HYTPUBJaraMilHoe, HO MPeHMylIeCTBeHHO BHeBJIaraJMUlHOe WIM Mpomexy- 
ouHoro Tuma. Mosoypie noOerv Bcerqa, WaxKe eC OHH BMOWHe BHEBJaraJMIl- 
Horo THIla, alloreoTponupie. IIpomexyTounpiii THM BOSOOHOBJIEHHA BCTPeyaeTcA 
ropa3yo uate, 4em y F. rubra. B 9Tom curyyae MosOgol noOer OfeT B OCHOBAaHUH 
—3 YJIMHeHHbIMH NpeIMCTONOAOOHbIMU Yelllysmu; YacTO TaKoli noGer He 
mpoOofaeT BularaMla Kpolollero JIWcTa, a OCTaeTCA BHYTPH Hero, MoKa OHO 
BO3PaCTOM He pacillenHTcA, MHOra HMeeTCA THIMYAbIM YAVIMHEHHbIK MpeqJucrt, 
0 3a HUM CJleAyeT JIMCT He C HOPMAJIbHO pasBUTOH, a c eBa HaMeyeHHOM Mvac- 
MHKOH. Y pasHbiX S9K3eMIVIAPOB THOpHAHIX pacTeHuUli KOJIMYeCTBeHHOe CooT- 
OlleHHe THNOB BOSOOHOBJeHHA pasIHYHO. BaarauMila JMCTbeB 3aMKHYTHI 0 
/> WJM laxke ®/, CBOeH BBICOTHI. 

Jluctopasd wiacTHHKa {puc. | 6 — 0) umeer oObrmuHO ABCTBEHHBIM, XOTA Ja- 
eKO He CTOJIb peskui, Kak y F. rubra, cpeqHHHbIH KuJIb; GOKOBbIe KHIM Ipo- 
MB IyYKOB BTOPOrO paspsxAa JIMMWb pexKo efBa HamMeyeHbl. Muyekc mosoxKeHuA 
yaka 2-1 BeuunHb! OmxKe K F. rubra — oxono 2. Ilyaxos 3-4 BennuunHbl B 
HwKHeH rpynne 1—2, B Bepxneli O—1. Cpequnupii Tax cKepeHxuMbl B 11/,— 
pasa Bbillle JHaMeTpa COOTBETCTBYIOWero COCYANCTOFO NyyKa, yMVIOUWeHHbIH. 
KpuBble TAK CKJIEPCHXHMbI B CeyeHHH V-oOpa3Hble HW YaCTO 3HAYMTeJIbHO 3aXO- 
AT Ha Hapy2Xuyto MoBepXuHocTb siMcta. B ocTabHOM CKsIepeHXHMa pacmouio- 
*KeHa HeOOJIbIIMMH YIVIOWEHHbIMH TA2%KaMM COOTBETCTBEHHO COCYUCTbIM Myy- 
KaM; IlJlaCTOB CKJICPCHXHMbI, 3AHHMAIOWIHX NOJIOBHHY WJIM Jake Sorbie Kaxk- 
OH CTOPOHbI WHcTa (Kak STO HepegKo HaOsmogaetca y F. longifolia) y ra6puyupix 
pacTeHHii He OblIo 3ameyeHo. Boxosple peOpa mepBol napbi Mo riyOuHe orpa- 
HHUMBAIOWNX UX Haspe3soB u No dopmMe — cpequHve Mexay Tunamu F. rubra 
u F. longifolia. Pe6pa propo 6oKoBoli mapbl, ecm ecTb,— OKpyruible uM yu- 
JOuleHHbIe. AHaTomMueckoe cTpoeHve JIMcTa rHOpuyOB MoABepxKeHo Uu3sBecTHOH 
A3M€HYMBOCTH, B CHJIY KOTOPOH NO OOMlemy BievaTJIeHHIO JIMCT KaxkeTca Oovblie 
MOxoxKuUM TO Ha F. rubra (pue. le), To wa F. longifolia (puc. 1 0). 

Meteaka y OoJIbIUHHCTBa THOpUMAHBIX pacTeHHH B TOM UJIM HHOM cTeneHH Je- 
@opmuposBana. JlepopmMaluA 3akuouaeTCAH B HepaBHOMepHOM yKOPOUeHHH Be- 
TOUeK BIVIOTh JO NomHOrO aOopTHpoBaHHA, B HapylWleHHH HOPMaJIbHOM COpMbI 
KOJIOCKOB, HeOpa3BHTHH KOJIOCKOB HIM, HaOOOpOT, B 3a4aTOUHBIX ABJICHHAX 
apommukatun. HwxkHAd WBeTKoBad uelllyA QaMHOK 4—5 mm. Bepxuaa UWper- 
KOBad velllyA MO KHJIAM 20 CepeHHbI paBHOMepHO ycaxkena WHMMKAaMA JIMHOK 
0,05—0,08 mm. IbiibuuKku MnO oKosIO 2 MM, T. e€. Kopoue, ¥eM y OOOHX po- 
IMTeJIeH, YTO CBA3AHO C HMEIOWIMM MecTO y rHOpHAOB HeOpasBuTHeM IIbIJIbILbI. 
TIpoulent aOopTHBHOl MbIIbULI y rHOpHAHbIX pactenuli or 80—85 jo 95—98. 
Y poguTesIbCKHX BHOB, KOTOPBIX OblJIO HccyIeqOBaHO Mo 4 SK3emIIApa, aOop- 
THBHOM IIblIbIbI He Gosee 3—5%. CemaH rHuOpuybl MOUTH He 3aBASbIBAIOT. 

- Kpome yxke OTMeyeHHOH HeEKOTOPOM HeEOAHOPOAHOCTH NO pxy MpH3sHaKkos, 
THOPHAHbIe PaCTeHHA OKasaJIHCb Tak?Ke BeECbMa PpaSHOOOPa3HbIMH NO BHeLIHeMy 
OOMMKY J@PHHHbI, BbICOTe cCTeOJIA, 0 UWBeTY, AWIMHe, M3O0rHYTOCTH JIMCTbeB, M0 
MHTCHCHBHOCTH MOOeroo6pa3s0BaHuA H Up. ITO Tem OoJlee HHTepecHO, YTO posH- 
TeJIbcKue (OpMbI (KaK MepBOHAYAJIbHbIe, HCIOJIb3OBaHHble [JIA CKPelLHBaHHA, 
TaK WU HX Ce€MeHHOe MOTOMCTBO) He OTIMYAaIOTCA Oo/IbIIMM pasHooOpasuem. Ha- 
mpumep, F. longifolia moctosHHO uMeeT CH30-roulyOOoH WBeT JIMCTbeB, y BCeX 
Hallux pacteuuli F. rubra u3-noy Kawupbi Bet JIMCTbeB APKO-CBeTVIO-3eJICHBIN; 
us 11 ruOpugos y 8 mucTba OKa3asucbh B pasHOl CTeleHH roJlyOoBaTbIMH, a y 
3 — 3enenpimu. Taka HeogquHopoynocTb F, 3acmy2uBaeT JaJbHelilero MpH- 
CTaJIbHOrO W3y4eHHA. 

Borannyeckui cag MockoscKoro rocyapcrBeHHoro Tlocrynm“s0 

yHusepcuteta uM. M. B. Jlomonocopa 24 XII 1959 
LMTHPOBAHHASA JIMTEPATYPA 

ice. dren ki. gs.) Genetics, 28. 205. (1933)... 2.T..L. Jemkin, .J. Genetics, 
fe t05, 112, 118, 125 (1955). ® W. Ullmann, Forschungsdienst, 1, 655 (1936). 
4W. Hertzsch, Ziichter, 10, 261 (1938). °K. A.CopoKkuu, Cenexyna uM ceme- 
HopoycTso, No 6, 13 (1940). ® A. A. Manson, H.L. Carnahan, Breeding Peren- 
nial Forage Grasses, Washington, 1955; nepesog WI, 1959. * E. Hackel, Monographia 
Festucarum europaearum, Kassel — Berlin, 1882. 
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Jlokuanqp AkaweMum Hayk CCCP 
1960. Tom 131, Ni 4 


IKOJOMH, 


A. Tl. KYSHELLOB 


K BONMPOCY O B3AMMOOTHOWIEHHAX BUAOB B BHOWEHO3AX 
(IT pedcmaeazexo axademuxom E. H. Maencecxum 26 XI 1959) 


Bompoc 0 B3aHMOOTHOUIeHHAX BHAOB B OMOWeHO3aX ABJIAeTCH BaxkHehIUy 
BolpocoM OvoveHOsorMu. SHaHHe XapaKTepa 9THX Me2KBHJOBLIX B3aMMOOTH! 
WeHHM MMeeT pelilaiolllee 3HaYeHHe JIA NOHHMAHHA CYWHOCTH OMOMeHO3a Kz 
CJIOMKHOTO MpHpOmHOrO SABJIeHHA. 

Jl uTeJIbHOe BpeMH TOCMOJCTBOBaIO MHeHHe O TOM, YTO MexKy BHLaMH 
OvolleHoO3ax peoOlaqaioT CJOKHbIe «BHYTPHOHOWeHOTHYeCKHe» CBA3H, 41 
BH bl B OHOWeHO3aX TECHO CBA3AHbI MeKAy coOoH U B BbICWeH CTeMeHH 3aBHCs 
OHH OT Zpyroro. KoneuyHo, Heb3A OTPHWaTb HaJIMYHA Mey OTICJIbHBIMH Ci 
yJleHaMH OvOWeHO3a CBA3eH KOMMeHCaIH3Ma, CHMOHO3Aa, NHUIeBbIX CBA3eH XHU 
HHKa HM KepTBbI, OTHOWeHHH Napa3suTH3Ma UT. 1. HepegzKo OTIebHbIe MACCOBb 
(POPMBI COMpOBOKMaloTcA CBUTOH BUAOB, CBASAHHbIX C HHMM NogoOuoro THI 
OTHOIWeHHAMH. OHaKO HapsAy C STHM OTHOWEHHA Me2XK Ay MACCOBbIMH, PYKOB 
AULMMH (OpMaMH MOryT HMe€Tb M HHYIO OCHOBY. ; 

B mocaequee BpeMA NOABAAeTCH Bce OoIbIle MaHHbIX ((?~°,"") Hu Ap.), YKa3k 
BalOlWIMX Ha TO, YTO YaCTO OuOWeHOsbI OOpasyloTcA H3 CopM, OnosOorHNyecKH Hi 
OMHOPOHEIX, B HAMMeHbIUeH CTeMeHH CBA3AHHbIX APY C APyFoM, MH YTO B3avMC 
OTHOWeHHUA MeXKy MACCOBbIMH BHaMH B OMOMeHO3aX HOCST B GOVIbINMHCTE 
clydaeB HeraTHBHbId Xapaktep. [logTBep»KqeHHveM STOMY ABJIAIOTCA Tak»Ke 
Halll JaHHble MO COOTHOWeHHIO TpeACTaBHTeseH Pa3HbIX MHIULEBbIX rpynnnpe 
BOK, BXOJAWMX B COCTAB HCCJI@MOBaHHbIX HaMH JOHHbIX MOPCKHX OnOLeHO3C 
W3 paHioua ceBepHblx KypuuibcKuX OCTPpOBOB HW BOCTOUHOK KamuatKu. 

Hamu Opisio ucceqoBaHo 16 6voweHo3os: 1) Modiolus modiolus + Mytilt 
edulis +- Hydroidea + Spongia; 2) Echinarachnius parma; 3) Astarte ro 
landi; 4) Astarte alaskensis; 5) Macoma calcarea; 6) Cardium ciliatun 
7) Ophiura sarsi; 8) Ophiopholis aculeata; 9) Pavonaria sp.+ Asteronyx | 
veni; 10) Ampelisca macrocephala; 11) Astarte ioani; 12) Brisaster townse1 
di; 13) Brisaster latifrons; 14) Acila castrensis; 15) Artacama proboscidea - 
+ Ammotrypane aulogaster; 16) Rhodine gracilior + Pista vinogradovi. 

B OovIbUIMHCTBe HCCIeOBaHHbIX OMOWeHOSOB HaHOosIee MaCCOBbIe HW 4aCci 
BCTpeualoulMecA BHI pacnovlaraloTcA MO CTeMeHH CBOeTO KOJIMYeCTBEHHO! 
pa3BHTHA TAKUM OOpasoM, YTO Kab MocMeLyoulMl BU OTMMUAaeTCA OT TIP 
AbIlyuero MO XapakTepy MuTaHHA. 

Tak, HanpuMep, B rpymne pyKOBOAAMUX H XapakTepHEIX BYOB OuoLleHO: 
Echinarachnius parma pykoso_amui Bug — miockua ex Echinarachnit 
parma — ABJIAeTCH CecTHOdarom-uibTpatopom. Bropok no KosmuecTBeHHON 
OOWJIMIO BU MMeeT yxKe HHO THM NMTAHMA M IpHHAaLeKUT K GACY MWOTOALHB 
2KHBOTHBIX. Cylelylouluit 3a HAM, TpeTHH, BUY ABJIAeTCA COOMpalouluM JeTpHT 
(parom u T. 2. (Taba. 1). 

AnanorMunad KapTuna HaOmoqaerca HB Apyrux GuoweHo3ax. B tex xe Cr 
4YaAX, KOPa [Ba WIM HECKOJIbKO PAJOM CTOAULAX BUAOB OHOMeHO3a OKAa3bIBaloTe 
NpHHajlexKaulMMH K OLHOH MW TOM %Ke NMWeBOH rpynnupoBkKe, Kak 9TO uMe 
MecTo B OvoleHose Brisaster townsendi (cm. Ta6a. 1), HaOmomaercs mpoctpa 
CTBEHHaA H3OIAUMA BHAOB (HAaNpHMep, Ppacipesesenve Mo «apycam») nan » 
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a On rian 


CooTHOWeHHe KONMYeCTBeHHOTO pasBUTHa MpescTaButesteli Pa3JIMUHBIX THIMeBbIX 
TpyNNMpoBok B pyle pyKOBOAANIMX M XapaKTepHbIX BHAOB B OuoleHo3sax 


ee eee eee eee ee eee ee 


VMupexc 


Buy IIpHHafiexHOCTh K THNY MuTaHHA 
nmoTHocTu* P a » 


a ee Ee eR eS ere ee 


Buonueno3 Echinarachniuws parma 


Echinarachnius parma 162,5 | Cecronobar-@usbtpatop 
Strongilocentrotus sp. 29,8 | TnorosqHpiit 


Pactinaria granulata 8,3 | Co6upaiomui neTputodar 
Liocyma fluctuosa ~ 8,3 | Cecronodar-pusbtTpatop 
Ophiopholis aculeata 7,8 | Tnotosyupiit 

Tellina lutea 7,2 | CoOupatouni geTputodar 
Serripes groenlandicus 6,4 | Cectonodar-puabTpatop 


Buoueunos3 Brisaster townsendi 


Brisaster townsendi 89,0 SarnaTbiBalollH rpyHT 
Ammotrypane aulogaster 28 ,0 SarmaTbIBaollu rpyHT 
Ampelisca macrocephala 25,4 Cecronodar-@usbtpatop 
Laonice cirrata 19,0 CoOupaiouni AetTputodar 
Nicomache lumbricalis AS SarmaTblBarollun rpyHT 


* Kopenb KBapaTHbid 43 MpovspesqeHHA OuoMaccbl Ha YaCTOTYy BCTpe= 
yaeMOCTH. 


Goslee TOHKAA MuWeBaA AMddepenunaluA BuOB (yKOHeHHe B CTOpoHy 6oub- 
Wel MoHOodaruny). 

B moub3y TOrO, YTO OCHOBHLI€ KOMMOHEHTHI OHOWeEHO3SOB «MOZOupaloTca» v3 
(popM, OvosOrHYeECKH HEOLHOPOAHEIX, FOBOPHT Tak%Ke U TOT PakT, YTO B Ounolle- 
HO3aX HCCJIeqOBaHHOTO HaMH paliona, a TaK2Ke BO BCe€X H3BeECTHbIX HaM MO JIUTe- 
patype ((2,%,1°,1%,15-2°) u gap.) GuoweHo3ax rpynna dopm, COpasy!oulMx OcHOB- 
Hoe AZpo Ovollenosa (T. e. HavOosee MaccOBble H YaCTO BCTPeyaloulMecA BUI), 
Kak lIpaBuvio *, OKa3bIBaeTCA MpeCTaBJIeHHOH BYaMH, OTHOCALIMMHCA K pa3- 
HbIM POJaM, a 4acTO HM K Pa3HbIM CeMelicTBaM. B Tex Ke clyuaax, Kora B CoO- 
cTaBe OCHOBHOrO Apa OuolleHO3a OKAa3bIBaIOTCA Ba HIM TPH Bua OLHOFO U TOrO 
*Ke pola, KaK 9TO MMeeT MeCTO, HallpuMep, B OvoleHosax Astarte ioani, Astarte 
alaskensis, Cardium ciliatum, 9TH BuABI BCTpeyaloTcA OOBIMHO Ha pa3HbIX CTAaH- 
WHAX win (ecm OHM HM BCTpeyaIOTCA Ha OMHOH H TOH Ke CTaHWHH) OMMH M3 HUX, 
Kak IIpaBHJIO, CHJIbHO MpecO/lalaeT B KOJMYCCTBEHHOM OTHOLWECHHH Haj OCTAaJIb- 
HbIMH. 

Viutepecuble 2aHuble, MOATBepKAalollve OTMeYEHHYIO HaMH 3aKOHOMepPHOCTb 
CIOXKeHHA OHOWeCHO30B H3 OMOMOrHYeCKH HeEONHOPOAHbIX HV, CJIeAOBATeJIbHO, 
B MMHHMaJIbHO BO3MOXKHOM MPH aHHbIX YCJIOBHAX OOMTAHHA CTeNeHH 3aBHCH- 
WMX Jpyr OT Apyra BusoB,— MpuBogzuT Suton (7). ABrop yKa3biBaeT, 4TO B 
KaXKIOM M3 HCCJIeIOBaHHbIX MM MO JIMTepaTYPHbIM HCTOWHHKAM Ha3€MHbIX H 
BOJHBIX COOOMIeCTB B CpeqHem 85% poyoB MerOT BCero TiO OHOMY BHI, a Oc- 
TAJIbHbIe POMbl OKASbIBAOTCA MpefcTaBJeHHbIMH OOINHO ABYMA, pexke TpemaA 
BHJaMH. QJITOH MpOBOLUT Jasiee MbICJIb O TOM, ITO TAKOM HEOJHOPOMHbIM COcTaB 
coo6ilecTB HMeeT OOvIbllloe 3HaYeHHe JI COBMECTHOFO CYIeCTBOBaHHA BHOB, 
TaK KaK IIpH 9TOM OcaOJIAeTCA KOHKYPeCHUMA MEK Ay BUAaMH 3a MMILy, NOCKOJIb- 
Ky pacxoKeHve M@eXKLy HAMM B XapakTepe, BpeMeHH H MeCTe IIMTaHHA OKa3bI- 
BaeTcH Oovlee MOJIHBIM. 


* B wccmeqoBaHHOM HaMHM palione, HallpuHmMep, rpymma jopM, o6pasyioulux » QCHOBHOE 
Apo OnoweHoO30B (pyKOBOsAMMe H XapakTepHble BHbI), B 13 GuoueHosax u3 16 (81,3%) oKasa- 
Nach MpelcTaBJeHHOM BULAMH, OTHOCAILMMHCA K pasHbIM pozaM. 
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IIpupeqeHuble MpuMepbl FOcTaTOUHO yOeAUTebHO, Ha Halll B3rIAL, TOBOPAT 
B MOJIb3y TOO, YTO OHOMeHOSbI (BO BCAHKOM CJIyYYae HX OCHOBHOe AAPO) JelicTBu- 
T@JIbHO CKJIabIBalOTCA H3 OMOIOrHYeCKH HeOMHOPOMHHIX HU, CJIEMOBATeJIbHO, B 
HaHMeHbIlel CTeMeHH 3aBHCAIMUX pyr OT Apyra opraHusmosB. Tako cocTaB 
OMOWeHO3OB, eCTECTBEHHO, CHH2KaeT KOHKYPeHUMIO MexKAy BuAaMH Hu cmocoO- 
cTByeT HavOoulee NOJHOMY HCMOJIb30BaHHIO HMH YCJIOBHH XKH3HH, HMeIOWIAXCA 
B KaXKJOM KOHKPeTHOM MecTe OOMTAaHHA. 


IlpuHumaa BO BHHMaHHe Bce CKa3aHHOe BbIMe, HAM IIpeACTaBJIAIOTCA HaH- 


Ooulee MpaBHJIbHBIMH ONpeseeHuA OvolleHo3a Tex apropos (*,°,°,"4), KOTOpbIe 


MOHHMAIOT OHOWeHOS KaK HCTOPHYeCKH CJIOAMBLUIYIOCA B OIIpeeJIeHHbIX YyCJIO- 
BHAX TPyMMHpOBKy OPfaHH3MOB, COBMeCTHO HCMOJIb3y!OWJMX JaHHOe MeCTO 
OOUTAHHA B WesHX MHTAHHA, PaSMHOXKeHHA, SalMTbI OT BparoB HU T. J., MpH 
HaMMeHbleH KOHKYPeHUMH Apyr c Apyrom. 


MuctutyT okeaHouorun Tlocrynuso 
AxkayemuH HayK CCCP 23 XI 1959 


UHTHPOBAHHAS JIMTEPATYPA 
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| ObII U3y4eH pocT Gepoe, nu- 


Hornaygn Akanemun nayx CCCP 
1960. Tom 131, Ni 4 


CrHAPOBHOJIOTH fl 


M. M. KAMLUIHJIOB 


3ABHCHMOCTb PA3MEPOB FPEBHEBHKA 
BEROE CUCUMIS FABR. OT MMTAHHA 


(IT pedcmaserexo axademuxom HM. H. lUlmanveaysenom 11 XII 1959) 


Panee (',”) Obiio 9KCHepHMeHTAJIbHO MOKasaHo, TO rpeOueBuk Beroé cucumis 
muTaeTcA rpeOHeBukKamMu JpyrHX BYOB, H B UaCTHOCTH WIMpoKO pacmpoctpa- 
HeHHBIM B lIpHOpexbe Mypmana rpeOueBukom Bolinopsis infundibulum (Mor- 
tensen). IIpu Kontakte mpovcxoguT OnicTpHli 3axBaT OomMHOMCcHC, Je3HHTerpa- 
IMA ee B lOTKe H pacipesesenne OTJEJbHbIX YaCTHL, MepeBapHBaemoro rpebue- 
BUKa B KaHaJlaX racTpOBaCKy JIApHOM CucTeMbI Gepoe. OHAaKO BOMpOc O TOM, MO- 
ryT JIM BellecTBa OOJIMHONCHC HCMOb3OBaTbCA WIA pocTa H pasBUuTUHA Gepoe, 
CTporo roBops, He OblJ ele uM 
pemien. J]ia ero pellenua Mi 


SS 


TaIOULMXCA HW HE MHTALwllux- 42 
ca rpeOHeBHKamMu Oo/IMHON- 
cuc 


SS 


& 
CYUMMALHOR NUH CBEGEKHUL 
QQRUMON CUE 


Ha pnue. | npeactaBneHo 
W3MeHeHHe = JIMHbI ~~ Teva 
Gepoe Ne 14c 2 VII no 
15 VIII 1958 r. W3mepenua 2 
IIpOW3BOAMJIMCb NOX OHHOKy- 
JIAPHOH JIyMOH C MOMOLLbIO 5 dD. 15a Cape Clas 6 10 EE 
okysIspMukKpometpa. Pucy- MEG Abeyem 
HOK MoKa3biBaeT, uTOC 2VII Puce. 1. Pocr Gepoe Ne 14 no_ BAMAHHeM NuTaHHA rpe6- 
mo 1 VIII npovsom0 u3smMe- HeBukamy OomMHOTCHC. le ee 
3aru Ha KPHBOH pocTa ONpPeXeIAIOTCH HePaBHO- 
5,0 70435 wa, 3 Vill T MEpHOCTH.Koputeni 
XKHBOTHOe MpeKkpaTHJIO JIOB- 
mio OomuHomcuc, 4 VIII sBryenuno B Boxy MepBylO MOpuIO OMNJOOTBO- 
PeHHBIX pasBuBaiouluxca Aum; 21 VIII ono norn6n0. 3a nepnox muTaHns 
6epoe nolimana 44 sk3emnuiapa Oomuunoncue AnuHOIO OT 10,0 no 35,0 mm (B cpen- 
Hem 17,7 mM). OOuaa cyMMapHas JIMHa CbeMeCHHbIX OOJMHONCHC NO MATHLHEB- 
KaM mpegctapseHa na puc. | nyHkTupHO smuveli. Hetpysuo oOHapyKUTb 
xopolilee coBnafeHHe KPHBOM yBeJIMYeHHA JIMHeEMHbIX pasMepoB Oepoe c KpHBOH, 
XapakTepH3ylollell HHTEHCHBHOCTb NuTAaHHA. C MOMeHTa MpekpalllenuA NMTaHnA 
HayvHaeTCA YMeHbIIeHHe WIMHbI Tela Oepoe. Takum oOpasoM, BbIABMJIACh AB- 
Ha CBASb M@XK/ly POCTOM H NOMOBLIM COspeBaHieM Oepoe, C OHO CTOPOHI, 
HM JlOBIe HM MepeBapuBaHveM OovumMHONCcHc — Cc Apyrou. 

Ha puc. 2 npeqctTaBuieHbI MaTepHavibI Mo pocty AByx Oepoe — Ne | u Ne 15. 
Bepoe Ne 1 c 20 VI no 20 VIII ne nomysana Gommnomcuc. 3a 9TO BpeMs ee JH- 
HeliHble pa3Mepbl yMeHbuIusucb c 23,0 no 15,0 mm. C 20 VIII go 17 IX stor 
rpeOueBuK cbedl 7 WesIbIX OOMMHOMCHC CpeqHHM Pa3sMepoM 17,2 mM u «oOrsoxam 
rpeOuble WwiaCTHHKH y 3 KPYyNHbIX MofcaKeHHbIX K Hemy OovlMHONcuc. HaHa 
6epoe Ne 1 3a nepHogq MuTaHHA STUMU rpeOHEBHKaMH yBeJHUNMACh C 15,0 no 
30,0 mm. Bepoe Ne 15 5 VII no 10 VIII ue nonyuana OONMHOTICHC; ee WIHHAa 3a 
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SS 
S 


Linuvte ment benoe 


Sy 


S 


3TO BPeMA YMeHbIIHacb c 55,0 go 31,5 mm. C 11 VIII no 5 IX ona nepesapuua - 


10 6omuHoncuc, B cpeqHem 20,0 MM QJIHHOM; 3a MepHod KOPMJIeHHA ee PasMepbI 


yBeluunucb c 31,5 yo 45,0 mo. Ilocue mpekpaileHuaA NHTAHHA IMHa XKUBOT- | 


HOrO CTaJla YMeHbIaTbes, ZocTurHyB kK 7 X 25,0 mm. Takum oOpa3oM, KopMuJe- 
uve Gepoe Ne 1 u Ne 15 conpoBoxwqalocbh yBeJIMYeHHeM Ppa3MepOB KOPMALLAXCA 
XKHBOTHBIX, a IIpeKpallleHve KOPMJIeHHA MIpPH- 


ld BOJMJIO K YMeCHbIJeHHIO JVIMHbI Tea NOJOMMbIT- 
ery Se) HbIX OPfaHH3MOB. 
50 \ Ha puc. 3 mpelqcTaBieHbl MaTepHaJIbI 10 | 
\ pocty Oepoe Ne 46, Ne 52 u Ne 53. Jlnub Ge- - 
od \ iss poe Ne 53 8 mepuonc 16 no 27 IX cprena 6 
yy " 4 As 9K3eMILIAPOB OomMHOMCHC pa3mepom 10,0 mm; ° 
bay 5 v \ *KMBOTHBIe Ne 46 nu Ne 52 ne nutamucb. Y Bcex 
JG ‘i ¥ : roJlOWaOuluX TpeOHeEBHKOB JWIHHa Tela cy- 
a ay \ I€CTBEHHO YMeHblUINacb. MutepecHo oTMe- 
\ 


\  THTb, 4TO B Bose, re cosepKaucb 9TU rpeo- 


YHTEJIBHbIX KOJIMYeCTBAX) JHaTOMOBbIe 4H Te- 

e 7 PHIMHHeBLIe BOMOPOCIH, OakTepHuH, HHPy30- 

5 PHH, PeCHHUHbIe YepBH, MIaHKTOHHbIe pako- 

D1 0 wey dbase a P «OOpasnbie. Bugqumo, Bce 9TH OpraHH3MbI He 

Mons Hrans §Abeyom Cenmabyoo MOrJIM ObITb HCHOIb30BaHbI Oepoe B KayecTBE 

IIMUJeBbIX OObEKTOB, TaK KaK, HECMOTPA Ha 

Puc. 2. U3menenue JJIMHbI Tela 6epoe HX IIPHCyTCTBHe, MpOHCxOLuJIO IIpOrpeccuHB- 

Nol (1) u Ne 15 (2) nox BAMAHHeMTO- jo yMeybieHHe Pa3MePOB MKMBYILUX cpelH 

NOMaHHA WH KOpMJICHHA rpeOHeBHKaMH y Pp p y Pp aa 

Gondeancne oF HUX rpeOHeBHKOB. 

B ta6a. 1 npHBeqeHb! QaHHble 06 H3Me- 

HEHHH JJIMHbI Tesla Gepoe MpH rosOfaHHu WH Mp KOpMJieHHH rpeOneBHKaMH 

SomuHoncuc. IIpu romoqanuu Gepoe yMeHblaloTcA B pasMepaXx, B CpeHeM Ha 

0,375 MM exkecyTouHo, un Ha 0,873 % OT MepBoHayabHOH AMHEI. OTHocu- 

TeJIbHad CKOPOCTb yMeHbIIeHHA B pasMepaX He HaXOJUTCA B CBA3H C MepBOHa- 
YaJIbHbIM{pa3mepom 6epoe. 


OG FW OF ONS ~ a0 Ae PE Ce 
Lenmatye Unmadoe “ortpo Aexadpo Anbapo Delpui 


Puc. 3. YMenbuleHHe JJIMHbI Tela rpeOuepukos Ne 16 (/), 
Ne 52,(2) u Ne 53 (3) nox BAMuaHHeM romomaHHA 


Peaki\wA pasuiMuHbIX Sepoe Ha KOpMseHHe Oosee pasHooOpasHa, 4emM Ha 
romonanue. Bepoe Ne 14, cbezaa B cyTKM NO OomMHoNcHe pasmepom 26,1 mM, 
YBeJIMUMBalach 3a 3TO BPeMA B JWIMHY B CpeqHeM Ha 0,283 mm; 6u3Kaq NO Be- 
nuanHe Oepoe No 15, norpe61a0 STUX rpeOHEBUKOB HHO 7,7 MM, pocuia noUTH 
BaBoe Onicrpee (0,52 mm B cyTKn). Ilono6Hoe pasmuuve, BUUMO, CBA3AHO C TeM, 
ato Gepoe Ne 14 He TombKO pocsa B AVIMHY, HO M TOTOBHJach K pa3MHOKeHmM0, 
K KOTOPOMy H MIpHCTyMHsa yepes MeCAL MocNe Havaya OMbITa cC KOPMJIeHHeM. 

MocuieqHeH KosOHKe Ta6m. 1 No_cuMTaHbl NpHMepHbie HOPMBI NUTAHKA 
Tpex Oepoe, oOecneunBatoulve exKelHeBHEI Mpupoct Ha 1 mm. Ecau B KayecTBe 
KOPMOBOH eMHUMLI BLIOpaTb GomuHoMcue pasmepom 10 mM, To zviA OOecneyeHHA 
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\ He€BHKH, YaCTO BCTPedaJINCb (uHorya B 3Hdae 


*KeCYTOUHOFO Mpupo- 
‘Ta B 1 Mm Gepoe Ne | 
OJDKHa CbeyaTb 10 | 
MOJIMHOTICHC Yepes Kaxk- 
ple 56,6 aca, Gepoe 
No 14 — yepes 9,2 ua- 
ha, Oepoe Ne 15 — ye- 
pes 31,1 uaca. Kak 
floka3bipaeT Taos. 1, 
fin OOecneyeHHuA exKe- 
byTouHoro) = mpupocta 
20,442 mm (um Ha 
1,62 % 
aJIbHOTO pa3Mepa) 6e- 
Oe JOJKHA CbeLaTb B 
peqHeM 3a CyTKH TO 
HOW OomMHOMCHC 
mMHOH 13,1 MM, usu 
oydaTb 10 OomMHON- 
kuc pasmMepom 10 mm 
epe3 Kaxyple 18,3 ua- 
ca. OTH BeJHUMHBI, 
o¥eBHAHO, MOryT pac- 
°MaTPHBaTbCA Kak MH- 
WMaJIbHaA noTpeb- 
OcTb Oepoe B Mule. 
B Bapentiesom mo- 
pe HepelKO BcTpeyaloT- 
a Oepoe, 3HAYHTeJIbHO 
peBbILaroluHe No AVIu- 
He 100 mm. Ecam yaa 
yTouHOrO §=mpupocta 
Ha 0,442 mm Tpe6OyerTca 
MepeBapuHTb Oo/MHON- 
uc QuMHOH 13,1 Mm, 
O JIA fOcTuxKeHHA 
100 MM HYKHO CBeCTb 
297 OomMHONcHe WwH- 
HoH 10 MM; eca1H MCxO- 
JHTb U3 JaHHbx Tau. 1, 
nepeBpapuHBaHHe 3alMeT 
226 cyToK. Buyumo, B 
JeHcTBUTeJIbHOCTH, Oe- 
poe muTaetca Oovee 
HHTC€HCHBHO HU, KOHeY- 
HO, HCHOb3yeT Sosiee 
KPyNHbIxX ocoOel Oo- 
JIMHOTICHC. 
IIpupemeHHbIi pac- 
vet, paccMaTpHBaembIit 
Kak rpyOo OpvHeHTHpo- 


BOUHbIN, MOKa3bIBaeT, 
Kakoe  oOllycTollenve 
cpelu rpeOHeBHKOB 


IPyPMX BHAOB JOJDKHBI 
IPpOW3BOLHTb Oepoe 4, 
CIEOBaTeJIbHO, Kak 
BeIHKa UX POJIb B ONO- 


OT NepBOHa-~ 


Ta6auna 1 


Msmenenue AJIMHbI Tela HECKOJIBKUX Oepoe B pe3yMbTaTe rowolaHHiA WU MOA BAMHAHHEM KOPMJICHHA rpeOueBukaMu 6omHHoncuc 
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* Bropoh nepvoy romoqaHua rpe6uesuka Ne 15. 
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JOTHYeCKOH MpoOyKTHBHOCTH Mops. Cnoco6HocTbh Gepoe WINTebHOe BpeMs 
OOXOAMTECA O€3 MMM MO3BOMAeT STHM XKHBOTHBIM JOJITO CYIIeCTBOBATb BH 
KOHTaKTa C rpeOHeBHKaMH APYrHX BHJOB, YTO, HECOMHEHHO, ABJIACTCA BeCbM: 
BaXKHBIM NPHCHOCOOKTEJIbHbIM MPpH3HaKOM, CMOCOOCTBYIOLLHM COX paHeHHto Gepoe 
W erO pacceJIeHHIO NO WHpOKOH akBaTOpHH. 


MypMancknii Mopckoli Ovomornueckuit HMHCTHTYT Tloctynusio 


Koabexoro duvsivaa um. C. M. Kuposa 11 XII 1959 
Axkajemunu HaykK CCCP 


UHTHPOBAHHASA JIMNTEPATYPA 


1M. M. Kamuuaos, JJAH, 102, Ne 2, 399 (1955). 2M. M. Kamuuaos, 
TIAH, 130, Ne 5 (1969). 
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Wornann Axkanemun Hayk CCCP 
1960. Tom 131, Ni 4 


_BHOPH3HKA 


K. B. CMMPHOB u B. A. WIATEPHHKOB 


O MNOABJIEHHH ALWETHJIXOJIMHA B KPOBHM NO BJIMAHHEM 
‘ MOHW3MPYFOLUETO W3JTY4EHUA 


(ITpedcmaeaeno axademuxom JI. C. Iimepx 19 XI 1959) © 


B HacToslulee BpeMA TBEPJO yCTaHOBJIeHO, YTO B MaTOreHese syyueBo Go- 
J@3HH OYeHb OOJIbILy!O POJIb MPpaloOT pasHoOOOpasHble H3MCHEHHA Helipo-ryMo- 
PaJIbHbIX PperyJATOPHbIX Mpolleccos. B yacTHOcTH, ObIvIH BbIABJICHbI pasJIMUHbIe 
OTKJIOHEHHA OT HOPMbI MeTaOosM3Ma alleTHJIXOMHA. 

IIpeqnosioxeHHe O BO3MO2KHOM YBeJIMYeHHH KOJIMUeCTBAa alleTHJIXOMHHA B 
OpraHv3Me Mp PeHTreHOBCKOM OOJIy4eHuH BbICKa3am Conard (1°), usyyaa Baus- 
Hue OOJIyYeHHA Ha MOTOPHY!O JeATeJIbHOCTh TOHKOFO KHWeuHHKa Kpbic. pu 
3TOM OH OTMETHJI TOPMOXKeHHE XOJIMHSCTepa3HOH AKTHBHOCTH TOHKOrO KMILey- 
Huka. H. E. Ky3nemosa (°) ycraHoBuula, uTO B Nepudepuyueckoit KpoBH cobak, 
OOJIYYeHHbIX PCEHTTeHOBCKHMH JyyaMH XpouuueckuH (no 15 r B JeHb MpH cyMMap- 
HOH jose 1035—2210 r), Ha onmpemeseHHBIX cTaqHAX OoOIe3HH MOBbIIlaeTcA co- 
TlepKaHve alleTHJIXOJIMHa WM CHW2KaeTCA XOJIMHSCTepasHaA akTUBHOCTb. Mecue- 
nopanusamu E. H. Terposuunolt (*) 6b10 O6HapyKeHo, YTO B Pa3JIMUHbIX TKa- 
HAX OesbIX KpbIcC (B TOJIOBHOM MOSry, MeveHH, CesleseHKe, JIerKuX) Ha 3 CyTKH 
Tlocuie BBEJ€HHA MOMOHHA B W03e 0,15 mM Cu/kr cHuKaocb cosepKanue alleTuJ- 
XOJIMHA TPH MOBbIWeHHH XOJIMHSCTepa3sHOH (H XOJMHalleTHIa3HOH — B ToJIOB- 
HOM MO3ry) AKTHBHOCTH; 3aTeM COfepKaHHve aALleTHJIXONMHA YBeJIMYMBAJOC. 
MIPH CHW%Ke€HHH XOJIMHSCTepa3HOH aKTHBHOCTH (B roJIOBHOM MO3ry — MOBBILLe- 
HHH XOJIMHAalleTHa3HOH AKTHBHOCTH). 

TlonmkeHHe XOJIMH9CTepa3sHOH AKTMBHOCTH pH JIVYeBLIX NOpaxKeHHAX B Me- 
pudepuyeckoH KpOBH H TKaHAX pPa3JIMUHbIX OPraHOB OTMeTHJI PA aBTOPOB 
(1517-19), BosHooOpa3Hble HapylleHHA XOJIMHSCTepa3HOH AKTHMBHOCTH TKaHH 
MeueHH, CeJIe3eHKH, JIeEPKHX, HaMOYeCYHHKOB, CbIBOPOTKH KPOBH NIpH peutTre- 
HOBCKOM OOs1y4¥eHuH co6ak B 703ax 100 u 500 r Obi ycTaHoBuennt H. E. Ilono- 
MapeHKo (7°). . 

Ilenbio HacTosiltel paOoTbl ABYJIOCb BbIACHeHHe yYaCTHA TOHKOFO KuIley- 
HUKa VW MedeHH B MeTaOOJIMSMe alleTHJIXONHHA TPH BO3LeHCTBUH Y-OO/TyYeHHA. 

SKCHepHMeHTHI ObINM MpoBezeHbl Ha 3 cOoOakaX, AHTHOCTOMHPOBaHHbIX M0 
metony E. C. Jlonqona B Hallet MoqucuKalnu (B KayeCTBe KaHIOJIb UCIOJIb30- 
BaJIM H30JIMpOBaHHble yuacTKH TOHKOrO KHWeyHHKa). CTOMbI HakJafbiBaJIH Ha 
BOPOTHYIO H MeyeHOUHY!O BeHEI. B3aTve KpOBM MpousBoqusM yepes 18 yac. 
Tocyle KOPMJI€HHA, OJHOBPeMeHHO H3 OefpeHHOM apTepuu, H3 BOPOTHOHM u Neye- 
HOUHOH BeH. 

_ Kposp, B3sTy10 B KosmMuecTBe 2 Mi, 9KCTparupoBastu 8 MJ pHHTepoBcKoro 
pactBopa (pH 7,6) c s3sepuHom (B KoHWeHTpalmu 2-10-°) npw HarpeBanun B 
Kusatlel Gane B TeyeHve 5 muuH. Ilocne oxaxKeHHA WH WeHTpudyrupopanna 
9KCTPaKT HCHBITIBAIH Ha OuO/IOrHYeCKOM TecT-OObeKTe (cCNMHHOM MbILIMe mH- 
apku). Jia yyeTa JelcTBMA Ha MbIIMy MHABKM JPyIWX aKTHBHbIX BellecTB, 
IIPHCYTCTBYIOWMX B KPOBH, NPOUSBOLMJIM KOHTPOJIbHbIM OMbIT, B KOTOPOM HCIIbI- 
TbIBAJIM Ha TeCT-OObEKTE TOT Ke SKCTPAKT vepes | uac Moce WOOaBeHHA K HeEMy 
OWaqMHOl CbIBOPOTKH, COsepKaBlleH akTUBHy!O XouMHScTepasy. PasHocTb 
M@KLY BeJMYMHOM COKpalleHHA MbIIIMbI B OMbITe H KOHTPOJIe COOTBETCTBOBAawa 
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BeJIMUHHe €€ COKPAalleHHA, BbISBAHHOFO COJepKaBUIMMCA B KPOBH alleTHJIXOJH- 
HoM. Jia onpeyevieHuA 3aBHCHMOCTH Mey BeJIMYMHOK COKpalleHHA MbIUITLbI 
NMABKH HM KOHIeHTpallHel alleTHJIXOJIMHa B pacTBope Ha TecT-OObEKTE HCIbITbI- 
Bald CTaHJapTHbIe paCTBOPbI alleTHJIXOJIMHaA pasJIMYHOK KOHIeHTpallMn. 

Bylo O6Hapy2KeHO, YTO JO OOyYeHHA y BCeX 3 co6ak Kak B apTepHaJIbHOH 
nepudepuyecKkol KpOBM, TaK HM B KPOBH, OTTeKalOlleH OT KHWeYHHKa MH MeveHH, 
AlleTHJIXOJIMH COflepKasICA JIMUIb B BU CeQOB. : 

Tlocne o6cu1eqoBaHvA B HOPMe XKMBOTHEIX MOMBepraJIM OAHOKPaTHOMY TOTAJIb- 
HoMy Bo3qelicTBHIo y-styyeli Co® B pose 300 r mpu MomHocTH fo3b1 450— 
460 r/MuH. 

PesyibTaTbi OnpeslemeHuli cofep2KaHuA alleTHAXONMHA B KPOBM STHX CoOak, 
B3ATOH M3 paSHbIX KPOBCHOCHEIX COCYAOB, MpHBeyeub B TaOm. |. 


Ta6anuna 1 


ConepXanue alleTHaxouHHa B KpOBM coOak, O6syyeHHEIx y-1yyamu Co B jose 300r 
(B MHAKporpaMM-lpolleHtax) 


Co6axa Humoa Co6aka JluanunyT Co6axka Jlapp 
Bpema nocue Ta 
o6syueHun a B.B. IB. a. B.B. I1.B. ae B.B. IB. 
2 yaca — 3 — = 2 — D = 
2 CyTOK il 15 2 3 15 5 — 10 — 
i S 6 5 — 6 a 
I => 4 a 3 6 5 
14» — o — ict 5 me 
2) eae: — 2 — == 5 ao 
IIpumMeuaunua. |. a. —aptTepua, B.B. — BOPpOTHaA BeHa, 11.B. — MeyeHouHaA BeHa. 


II. Co6aka Huma nana nocne oOmyuenua Ha 6 cyTKH, co6aKu JIunaunyt u JlaBp — Ha 
22 cyTKH. 

YxKe uepe3 2 vaca nocule palwallMOHHOrO BO3ZeHCTBHA HaTOWLaK y BCex MoL- 
ONbITHBIX COOaK HaYHHaJ] NOABJATbCA AlleTHJIXOJIMH B KPOBM, OTTeKalouleH OT 
KMUIeuHHKa, HO TleYeHb eFO MPH 9TOM MOWHOCTbIO 3alepxKuBasa. 

Ha 2 cyTKv KHUIeUHHK BbIJeAJI B KPOBb elle Goble alleTHJIXONMHAa — ero 
KOHIeHTpalluA B KPOBH BOPOTHOH BeHbI NOBbIWaacb Jo 1O—1l5 ur-%. B93To xe 
BpeMA y AByX coOak alleTHJIXOJIHH He TOJIbKO MpOXO{UJI Yepes MeyeHb, HO ero 
MOXKHO ObIIO OOHAPy2KHTb H B apTepHaJIbHOM KpOBH. 

UYepes 6 qHel Mocuie OO1y4eHHA KOJIMYECTBO aLleTHJIXOIMHA B KPOBM BOpOT- 
HOH BeHbI H€CKOJIbKO yMeHbllaJiocb, H y ABYX coOak MeyeHb CHOBA MOMHOCTbIO 
3alepKUBaa alleTHJIXOJIMH, TOra Kak y O1HOM coOaku, Hum@ppi (KoTopas BcKO- 
pe MoruOyla), WeveHb HM B STOT CPOK MponycKavla alleTHJIXOJIMH, HM ero OOHapy- 
XKHBaJIM KaK B KPOBH Me¥YeHOUHOM BeHbI, TAK H B apTepHasbHOM KpoBu. Tloq06- 
HbIM MpOPbIB alleTHJIXOJIMHAa Yepes NeyeHb OplI OOHapy2xKeu y co6aKu Jlapp yepes 
9 wHeH Nocie oOyueHuA. 

Hasimuve alleTuixXoMHa B KPOBH BOPOTHOM BeHbI HMeJIO MecTO y BCex cob6aK 
WO KOHWa HaOmozeHul. 

TlospmeHve alleTHJIXOJIMHa B KPOBOTOKe H3BeCTHO MH B Cyly4ae Apyrux du- 
3HOJIOPHYeCKHX HW NaToMorMyecKux cocTosxHu (*,”). B yacTHOCTH, pA aBTOpOB 
coobulaId O HaJIM4HH alleTHXOMHA B KPOBH, OTTeKalOllel OT MuMeBapuTevb- 
HOrO TpaKTa pH ero (yHKUMOHAIbHOH akTHBHOcTH (1-14), 

IlocrosHHoe MoctyneHve alleTHIXOMMHA B MeyeHb pu AyyeBol SonesHu 
He MOMKeT ObITb Oespa3IM4HBIM AIA CPyHKUMH JanHoro oprana. CuenyeT yKa3aTb, 
4TO alleTHJIXOJIMH OOaqaeT 3HAYMTEIbHOH OMOXHMHMYeCKOH aKTHBHOCTHIO. Tak, 
mo aHHbiIM H. H. Jlemuna (*-°), OH BAMAeT Ha AKTHBHOCTb KaTencHHoB, cyK- 
WMHlerupa3sbl HW WHTOXPOMOKCHa3bl, NOBbIMMAeT PeaKTHBHOCTb OesKOBLIX SH- 
rpynn; cormacno A. ©. Inaronopoit-Toxposcxoii (8,°), on cnoco6cTByer oT10- 
2KEHHIO PIHKOreHa B MeYeHH; ONMCaHbl WH Apyrve NyTH BIMAHHA alleTusXONHHA 
Ha OOMeH BelllecTB. Bo3MoxKHO, YTO aleTHXOJMH, IPOHHKad B NeyeHb, OKa3bl- 
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BaeT B STOM OTHOWI€HHH HU H3BECTHOE MOJOKUTeMbHOe BMAHHe. B TO Ke BpeMA 
AlleTHIXOJIMH MOXKeT BOSIeCHCTBOBaTb HW OTPHMaTeJIbHO KaK Ha OOMeH BelleCTB 
TKaHeH HelocpeCTBeHHO, TaK HU, B OCOOeHHOCTH, pPetbeKTOPHO, Mpu ero pac- 
MpOcTpaHeHHu B OOWEM KPOBOTOKe, NyTeM pa3ipaxKeHHA COOTBETCTBYIOILUX 
XEMOPELlelTOPOB. 

BuonormuecKkaA 3Ha4HMOCTb NOCTOAHHOFO HaJIMYMA alleTHIXONMHAa B KpPOBH 
BOPOTHOH BeHbI IPH JyyeBol OoesHH H ero BbIXOJa HHOFAa B OOWIMM KpOBOTOK 
3aCJIY2KUBaeT CielWaJbHOrO H3y4eHHA. 


Tlocrynuso 
18 XI 1959 
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Jloxaagynt Akagemun nayx CCCP 
1960. Tom 131, Ne 4 : 


BHOXHMHA 


C. C. JEBOB u geiictsutesbupit unex AMH CCCP C. P. MAPJIAINEB 


a-YPEHO-8-METHJIAHTAPHAA KACJIOTA KAK BO3MO)KHbIN 
NPEAWIECTBEHHHK NYPHHOB 


B HacTosllee BpeMA YCTaHOBJIeHO, YTO B OHOCHHTe3e a3OTHCTHIX OCHOBAaHHH 
HYKJI@MHOBbIX KHCJIOT yUaCTBY!OT AMKapOOHOBble AMMHOKUCJOTHI M MX aMHJIBI. 
Tak, yriepoqHad Web H AaMMHOrpylina acMaparMHOBOK KUCJIOTHI MCHOUb3y!OTCHA — 
quia OOpas0BaHuA NHPHMMAMHOBOrO Apa, a aMHHaA rpymla rioTaMuna 4 ! 
AMHHHaA acliaparHHOBOH KUCJIOTLI ABJIAIOTCA MpesWlecTBeHHHKaMu 3, 9 U, COOT- 
BeTCTBEHHO, | aTOMOB a30Ta MypHHoB (’,”). ) 

B nocaegquve rob B OecKIeTOUHBIX 9KcTpakTax Clostridium tetanomorphum {| 
6biia OOHapyxena P-mMeTuJacnaparMHoBaad KucuoTa (*,4), a MO3qHee NMOKa3aHO: 
ee yuacTHe B peakUMAX NepeaMHHHpOBaHHA B Neyenu Kpbic (°). YuHTbIBaA TO | 
6oubilloe 3HaYeHHe, KOTOPOe HMeeT aCMaparHHOBaA KuCIOTa WIA OMOCHHTe3a © 
MyPHHOB MH MHPHMHAHHOB, MpelcTaBJANIO HHTepec MpPOBepHTbTaKKe BO3SMOK- 
HOCTb HCHOJIb30BaHHA P-MeTHJIaCMaparHHOBOH KHCJIOTbI, 4 B YaCTHOCTH ee Kap- 
6aMHJIbHOFO MpOH3BOAHOPO, JIA COpa30BaHHA a3OTHCTLIX OCHOBAaHHH. a 

B nacTosleH paOoTe MpHBOLATCA MpeBapHTeJIbHble aHHble, MOJIYYeHHbIe ~ 
HaMH B 9TOM HalipaBJIeHHH. 

Vicnomb30BaHHas B OMbITax &-ypeuyo-b-meTHIAHTapHad KuCOTa (KapOamus- | 
MeTHslacMaparvHoBas) Obiia Momyyena T. A. Tanerospm (sma6opatopua Gno- - 
XMM MuKpOOoB MuctutyTa 6uomoruueckol wu MequuMHcKol xumuu AMH | 
CCCP) no metony Huxa u Murtuensna (°) nytem KonzeHcaunu DL-Tpeousomepa | 
6-meTulactlaparHHOBoH KucsOTHI (°) Cc WHaHOBOKUcbIM Kasuem. MuoroKkpaTHo | 
MlepeKPHCTaJIJIM3OBaHHbIM MpOLYKT He COfepxKa MPMMecH MeTHJIaclaparuHOBOM 
KMCJIOTbI H HMeJI TeMMepaTypy MuaBseHua 153—154°. 

OnbITbI CTaBHJIMCb CO cpe3aMH NeyeHH Gembix Kpbic. IlocranoBkKa OMbITOB 
Oblia culeqyroujeH: 500 mr cpe30B MeyeHu cycnenazupoBamu B 1,8 Ma pacTBopa 
Kpe6ca (7), cogepxamero 0,2 ma 0,1 M pacrsopa natpvesoi comm ATO ux 
0,15 wmom. Kogerngpa3snt I. K onsirHprm mpo6am qo6aBamu, KpomMe Toro, MO 
26 MMOJI. HaTpHeEBOM couM a-ypenyo-B-MeTHJIAHTapHOM KUCIOTHI MH 3aTeM HHKy- 
OupoBasM B a2pOOHbIX ycOBHAX IpH 37° B TeyeHne 3 uac. Ilo okoHdaHHH MHKy- 
OalluH MpoOb! ObICTpO OXNaKAaM uM OeNkKM ocaxklasM XMOpHOl KucOTON (Ko- 
HeuHad KOHWeHTpalua 0,7 N). Bemasiinl ocaqoK 6eKa oTJeIAM WeHTpH- 
(byrupoBaHveM, HalocaouHy!0 KUKOCTH HeliTpamM30BaM Ha XOJIOy pacTBO- 
pom KOH, ocanox KCIO, yzaaaau uentpudyrupoBanuem nu nomyueHHy10 TaKHM 
yTeM HelTpasM30BaHHy!0 HaOCalOuHy!O %KHAKOCTb UCceqOBaIH XpoMaTo- 
rpaduet Ha Oymare. Jn sToro Ha JucT (ubTpoBabHO Gymaru Batman Ne | 
OObIYHbIM O6pa3oM HaHocuM No 0,2 Ma HaqocaqouHoli *KuAKOcTH (KOHTPOMbHBIE 
H OMbITHbIe NpoObl) 4 HeoOxoguMple cBuyeTem. 1A IposBneHuA XpoMaTorpaMM 
MCIOJIb3OBaJIM HECKOJIbKO CHCTeM PacTBOpHTeJelt: A-GyTaHon —85%-s HCOOH 
— Bowa (52:47: 1), usomacnanaa Kucnora — NH,OH — 0,1 M xBepcen — 
Boga (33: 0,53 : 1,4: 18,6) u Gopatunii pacrBopuTelb no Kaenosy u Jluxt- 
nepy (8). IIpu mocranopke OfHOMepHBIX HuCXOLAIMMXx XpoMaTorpaMM JlyullHe 
pesyJIbTaTbI NOJIYYeHbI C OOpaTHbIM PacTBOpHTevIeM. 

Ilocne Toro Kak (ppouxT pacTBopuTenA npoxBurasca Ha 40—50 cm, XpoMmaTo- 
rpaMMbl BbICYUIMBaJI Ha BO3yxXe, NPOCMaTPHBaJH B yJIbTpaxemucKone H MecTa 
PacHOOKeHHA MYPHHOBIX HW NMPMMMAMHOBBIX COeqHHeHH OOBOAMIM KapaH- 
qallom. 
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IIpumep nomyyenuoli xpomatorpammb! an na puc. |. M3 pucyuka BugHo, 
4TO B OMbITHOH mpobe, HHKyONPOBaHHOl c AOOaBKO a-ypengo-B-merussHTap- 
HOH KHCJOTbI, MOABHJIOCb HOBOe MATHO Cc R; = 0,42, He oOOHapyKuBaemoe B 
KOHTPOJIbHOH mpobe. B onpiTHol mpoGe oTMeyaeTCH Takx%Ke SHAUTebHaA UH- 
TeHcuukallua naten c R; = 0,52 u 0,65. 

Jl ugenTubukaluu oOpasyrouleroca B OMbITHOM mpobe HOBOrO BelllecTBa 
Oblla MpeANPHHATA eFO H30JIALMA C MOMOULLIO HOHOOOMeHHOM XxpomaTorpacbun. 
Alma sto wenn Oblia ucnomb30BaHa cMoua HayaKc-50 X 8 (200—400 mem) 
B BOOpoyHok dopme. Uepes ko0nky BEICoTOK 10 cm u AMaMeTpoM 
1 cM cHayaJia Ob1I0 nponymeno 10 Ma nagocazounol »%xu_KOCTH, 
a 3aTeM JUCTHJVIMpOBaHHasd Boga(300 ma). Ha Bpixoge KOOHKU 
coOupan dpakuun no 10 Ma Kayan WM M3MepsauIM UX SKCTHHK- 
uto npn 260 mu B cnexTpodotomerpe C®-4. 

TlomyueHHad B OXHOM M3 THIMUHBIX OMITOB BLIXOMHaA KpHBaA OO® 


Java Ha pre. 2. S 
C nomourbio cmos JlayaKc-50 yyasocb BbiyenuTb 2 dpak- 
HH, cocpeqoToueHHble B NpoOupKax NeNe 2—6 un 16—21. Dmoa- Q O00 


TbI ObIH BbICYIWeHbI B BAKYYM9KCHKaTOpe Hall CepHOM KUCOTON, 
IVJIOTHBIM OCTATOK paCTBOPeH B MHHHMaJIbHOM KOJIMYECTBE BOJIbI 
UCCJIeOBaH MyTeM XpoMaTorpaduu Ha Oymare. Ha xpomatorpam- 


Puc. 1. CxemMa xpomMatorpamMMbl HHKy6aTOB cpe30B MeveHH Kpbicbt (OopaTHbllt 
pacTBopuTelb). / — KOHTpowb; 2— oOMbITHBIe NpoObl, HHKYOMPOBaHHble c 
oOaBKol G-ypenyo-B-mMerusAHTapHOH KUCOTHI 


eae 
f 2 


Me (puc. 3A) BugHo, 4TO cbpakuna, cocpeqoToueHHad B MpoOupKax NeNe 16— 
21, coepxKUT TOJbKO OHO HEH3BECTHOCe BeLLeECTBO, OOpas0BaHHOe B OMBbITHBIX 
mpoOax, HHKYOHpoBaHHbIX c a-ypevfo-B-meTHsHTapHOH KucwoToOH. Ilo Bemu- 
quHe [Rs MOXKHO ObIJIO MpeAMOMOXKUTH, YTO ITO BELIECTBO ABJIACTCA He CBOOOHbIM 
NYPHHOBbIM HJIM MHPpHMMAMHOBbIM OCHOBaHHeM, a, N0-BHJMMOMY, HYKJIeOTHOM. 
KouTposbHble XPOMATOrpaMMb! NOATBEPAHJIN STO MpesMOIoxwenve, Tak KaK Bce 
HCNbITAHHbIe MpPHpoAHble MypHHbl HW MHPHMHAMHbI Mes Apyrue 3Hayenna R;. 


grr 
{6 
¢ 
he Puc. 2. Beixoquad KpuBas, NouyyeHHad Np mponyc- 
& KaHHM Oes6esKOBOrO PUMbTpata MpoObl, HHKYOUPOBaH- 
G8 HOH c JOOaBKOH a-ypenyo-B-MeTHJIAHTapHOM KHCAIOTHI, 
yepe3 komouky c JiayaKc-50 
G4 


{8 10 15 Al) 
Homepa apobupor 


Jima WeHdTHpuKalHu HeH3BeECTHOFO BellleCTBAa NVJIOTHbIM OCaMOK, Mowyuen- 
HbIM MocIe BbICyWIMBaHHA 9uIOaTa “3 MpoOupoK NeNe 16—21, 6pm ruqpomus0BaH 
Ha KMNSWeH BOMAHOH OaHe B TeyeHue | yacaB 72% pacTBope XJOpHOH KUCJOTHI. 
TugpomusaT 3aTem OblJI Helitpamu30BaH Ha XoJloy pacTBopom KOH, ocajoK 
KCIO, yaaieH LeHTpud*yrupoBaunem, a HaocayOuHaA AKUAKOCTh YaCTHUHO yiia- 
peHa H HaHeceHa Ha OymMaxkuHy!o XpomMaTorpammy. Ha sty *®e xpomaTorpammy 
ObIJIM HaHeCeHbI B KayecTBe CBUJeTeseH MpuposHble NyYPHHOBLIe U MHPHMHAMHO- 
BbIe OCHOBaAHHA (ryaHHH, aMe€HHH, THMOKCAaHTHH, KCaHTHH, MOWeBaA KUCJIOTA, 
TUMUH, ypallu, WMTO3HH, 5-MeTHJILMTOSHH, OPOTOBaA KUcMOTa, 5-MeTHJIOpOTO- 
Bax KucIOTAa). IIpu npocmoTpe XpoMaTOrpaMMHl B yJIbTPaXeMHCKOMe OKa3aJocb, 
uto R; uccJIe_yeMoro BelleCTBa B pe3syJIbTAaTe THAPOM3a U3MeHHJICA: NO ruy- 


poviv3a OH Obi paBeH 0,46, a nocwe rugpomusa 0,55. W3 pcex cBuyeteei Ry 
0,55 umeeT TOJIbKO KCaHTHH. OTOT PakT NOSBOM MpeANOJIOKUTb, YTO UCCeLye- 
Moe BelUleCTBO ABJIACTCA KcaHTO3H0BOH KucoTOH. IIpu mpopepke oKa3as0cb, 
uto R; ucculekyemoro BelljecTBa JelicTBUTe/bHO TOUHO COOTBETCTBYeT R; KcaH- 
TO3HNOBOH KUcaOTH (puc. 3, 5). 


A 6 
~ g Sae erees 
O O Puc. 3. CxembI XpoMaTorpaMM MOJIYYeHHBIX B OopaTHOM 
0 pacTBoputeje. A — 6e3s6eKoOBble PUIbTPaTbl HHKyOaTOB 
O C) cpe3oB MeveHH KpbIcbl H pakuHh, BbIeeHHbIe Ha KOJIOHKe 
c Jlayaxc-50; 5 — uccwleqyemoe BelllecTBo, OOpas0BaHHoe 
0 O O B OMBITHBIX Npo6ax, 20 HNocwe ruzposu3a. | — KOHTpo.b; 
2— mpo6a, uHKyOupoBaHHaA c oOaBKoH a-ypenzo-p-. 
O O O O MeTHJIAHTapHOM KHCOTHI (onbIT); 3 — bpakyHA OMbITHOM 


mpo6bl, nowlyyenHaa c JlayaKc-50 (npo6upKku NeNe 2—6); 
4—To xe (npo6upku NeNe 16—21); 5 — BemectBo, o6pa- 
30BaHHOe B MpoOax, HHKYOMPOBaHHbIX Cc OOaBKON a- 
ypenyo-B-meTHAHTapHOH KUCHOTHI (0 ruzpomusa); 6 — 
To Ke (Moce ruqpomusa); 7 — KcaHTO3HJIOBad KucMOTA! 
(cBuyeTemb); 8 — KcaHTHH (cBuyeTesIb) 


29-9 
LD V9 é 6) 8 


OxkonyaTesIbHO 3TO TpemnooKenve ObIIO NOATBEpXKMeHO MyTeM cpaBHeHHA 
CHeKTpOB NorsouwleHua ybTpaduvoseta. JlIaA sToro yyacTKH XpOMaTOrpaMMbI 
¢ MeCTaMH pactosioxKexuA PpakWMn uccenyemoro BelllecTBa, MosyYeHHOH Ha 
KomoHKe JjayaKc-50 (npoOupKu NeNe 16—21), u rugqpomu3ata 3sTou Ke dpak- 
UHH, ObIM BbIPesaHbI U smONpoBaHE! 0,01 N pactBopom HCl. Onnospemenno 


{0 
A 
Puc. 4. CnekTpb! noroweHua 08 
yIbTpapuoserasmiOaTaMu KCaH- ; 
TOSHJIOBOH KucNoTHE (A) A 
KcauTuHa (5). 1 — kKcaHTo3H- G6 / 
Jlopad Kucllota (cBujeTesb); : 
2— KcaHTosHloBaa KuCcoTa, “© p4 
o6pa30BaHHas B OMBITHBIX IIpo- % 7 
6ax; S— KcaHTHH (cBuyeTEeJb); 
4— rufpolu3aT KCaHTO3HJIO- G2 
BOHM KHCJIOTHI, OOpas0BaHHoH 
B OMBbITHBIX Mpobax 
A 


220 40 260 280mm 220 240 260 260 300 Mp 


A aan —_—— 

c TOH Ke XPpOMAaTOrpaMMHI OblIM BbIPeC3AHbI MH IIOMPOBAHbI MATHA CBHeTeeH — 
KCaHTOSHJIOBOM KHCJIOTEI H KcaHTHHA. Ilocwie stToro OblMH CHATHI CIeEKTPbI Morsio- 
WeHHA YJIbTpadvoueTa BCeX YeTbIPeX JOAaTOB (puc. 4). 

CnieKTpbl MOPOWleHHA KCAHTOSHJIOBOH KHCJIOTbI HW uCCJIekyemoro BellecTBa, 
a Tak>Ke KCaHTHHAa H PuApOJM3aTa UCCIeqyeMoro BellecTBa OKa3aJINCb HeHTHY- 
HBIMH. 

Tlosy4eHHble pesyJIbTaTb! NOKAaSbIBaIOT, YTO TIpH MHKyOalluu cpe30B neveHH 
OebIX KPbIC B IpHcyTcTBUN a-ypeuyo-p-meTuAHTapHOH KucaoTH u AT® o6- 
pasyeTCA B 3HAUHTeJIbHbIX KOJIMYeCTBAX KCaHTO3HJIOBaA KucoTa. Mexanv3m 
oOpas0BaHHA KCaHTOSHJOBOM KUCJIOTbI HeACeH HM TpeOyeT chelwMambHOrO u3yye- 
Hux. Bo3MOXKHO, ITO ype METHJAHTAPHOM KUCJIOTHI ABAAeTCA CHeunpuyecKuM 
ipeWecTBeEHHHKOM KCaHTHHa UM ryaHuua (°), HO He HCKOUeHa TakxKe BO3MOxK- 
HOCTb HM Hechelluuyeckoro HCMOIb3OBaHHA ypevAHOH UIM KapOamHsbHOl 
rpymint. 
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Mexanvsm Onouioruueckoro mpeBpallenus ruiOTaMMHOBO KuCcuOTHI B B-Me- 
THJaclaparHHOBy!0 ABJIAeTCH HEOObIYHBIM, TaK Kak MeTHJIbHaAd rpylina npunay- 
NeKUT C-3 aTOMy TuloTaMMHOBOL KHcOTHI (1°). Stor MexaHU3M MOXKeT OcyLe- 
CTBJIATh JIMOO BHYTPHMOJIeKYAPHbIM MepeHoc AByxXyrsepouuctoro dbparmeuta 
(TpanckapOoKcuMeTHsIMpoBaHHe), sH60 cBoeoOpasHoe pa3syIVIoTHeHHe MovIe- 
KYJIbl PIOTAMHHOBOH KUCJIOTbI C OOpas0BaHHem 2 u 3 yrslepogucTHIx dparMmen- 
TOB C NMocJiexyrolleH pekOHJeHcallueH B MeTHJacnaparMHoByto KucsoTy. Ec 
HeYTO aHaJIOrHYHOe HMEET MECTO HM B IipeBpallleHHAX MeTHJIaCNaparuHOBOH KuC- 
JOTHI HIM €€ MPOW3BOAHbIX, TOra BO3MOXKHO OOpas0BaHHe u3 a-ypeuso-f-me- 
THJIAHTAPHOH KMCJOTHI KapOamusrsuinna (ypenqoyKcycHol KucJOTHI), KOTOpbIi 
MH BOBJIeKaeTCA B CHHTe3 MypHHOB. 


Tleppnit Mockoscku MeqHUMHCKMM WHCTUTYT TloctymHvio 
um. HM. M. Ceyenosa 20 XI 1949 
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Jloxnayn Akagemun nwayx CCCP 
1960. Tom 1341, Ne 4 


BHOXH MHA 


B. E. COKOJIOBA, O. H. CABEJIBEBA u Lf. A. COJIOBbBEBA 


O TOKCHYUHOCTH XJIOPOTEHOBOH KHCJIOTbI MO OTHOLWIEHHIO 
K TPHBY PHYTOPHTHORA INFESTANS 


(II pedcmacaeno akademuxom A. H. Onapunoim 28 VIII 1959) 


B paye pador ('~*), KacalolluxcA BONpOcOB HMMyHUTeTa pacTeHHi K MaTo- 
reHHbIM MHKPOOpraHu3MaM, CTeleHb yCTOHYHBOCTH pacTeHHi K MoOpaKeHHIO 
CBA3bIBaeTCA C COMePpXKaHHeEM XJIOPOreHOBOM KHCJIOTHI. 

B onmpitax c KiyOHAMH KapTodems Oblio ycTaHoBJeHO (*), YTO B OTBeET Ha 
3apaxkenve Helminthosporium carbonum B cpe3ax KslyOHeH OOpasyloTCA XJI9- 
poreHoBad u KodeliHad KUCJIOTHI, 3aep2%kuBalollue pocT sToro rpHOa. Xsopo- 
reHoBad KHcCIOTa B KOHWeHTpalun 8-10-* nogzaBaaaa pocr H. carbonum ua 
40%, a kocdbeliinaa — B kontientpauun 1-10-?— na 100%. Onnako B 3THX xe 
onmbitax Oblo0 OOHAPy2xKeHo, YTO PyHrucTaTuyecKoe JEHCTBHE IKCTPaKTOB, MOJy- 
YeHHbIX H3 Cpe30B KJyOHeH, MopaxkeHHbix H. carbonum, 3HauHTeJIbHO BbILe 
JeHCTBUA TIpelapaTOB XJIOpOreHOBOH H KO*eHHOH KUCJIOT. 

AnaslOrMuHble JaHHble ObIJIM MOJIYYeHbI HW B OMbITaX NO BJIMAHHIO XJIOpOreHo- 
BOH MH KOo*eHHOH KHCJIOT, BbIJeJICHHbIX H3 JIMCTbeB pacTeHHH KapTodesa, Ha 
poct F. nivale u Phytophthora infestans (*). XsoporeHoBaa KucuoTa NofaB- 
aga poct F. nivale B KonueHtpauun 1—1,5 mr/ma, a poct Ph. infestans — 
B KOHUeHTpalun 2 mr/MJ; KoeHHad KuCOTa MpHocTaHaBJIMBasla POCT THX 
rpHOoB B KOHUeHTpawuu 0,o—0,8 u | mr/Ma, COOTBeETCTBEHHO. 

VcceqoBaHuaMu Halle maOopatopun (°) Oblvio noKa3aHO, YTO KsyOHH Kap- 
Tose copta, Goslee ycrounsoro K Ph. infestans, oTsmuatoTca HM GOVIbILIMM CO- 
Jlep2%KaHHeM XJIOPOreHOBOH KUCJIOTHI. 

OyHako, corjiacHoO HalluM HaOmogxeHusM (°), IpH 3apaxenun duTodbropot 
KyOHeH KapToea, y yCTOHYMBOrO K STOMY 3a60JIeBaHHIO COpTa KOHIeHTpa- 
WHA XJIOPOreHOBOH KUCJIOTHI B MecTe MOpaxKeHHA, rye OOpa3syeTcA HeKpos, 
IIPCNATCTBYIOWLMH aJIbHeHIWeMy pacipocTpaHeHHIO Mapa3uTa, 3HaYHTeJIbHO 
HWKe, YeM y HeycToWynBoro, He OOpasyrollero HeKpo3a. CueqyeT OTMETHTb, UTO 
NOBbILEHHOe COJepxKaHue XJOPOreHOBOM KUCJIOTHI B WOparKeHHbIX TKAHAX KsyO- 
Hel HeycTOM4MBOrO copTa, AOxopAuee WO 122 mr-%, OTHIOAb He IIpemATCTByeT 
paspacTaHHto MuleIMA cbuTodtopyt. 

EcTecTBeHHO, 4TO B CJIO%KHOM KOMIWVIeKce pacTeHve — MaToreHHbili MUKpo- 
OpraHH3M OYeHb TPYHO OTACMMTb JeHCTBHeE OMHOTO KaKOro-sIH60 coeqHHeHHA 
OT Je€HCTBHA I PyruX, OMHOBPeMeHHO NpucyTcTByloWAux B TKaHAX. IlosTomy AA 
pa3spellieHHA BONpOCa O TOKCHYHOCTH XJIOPOreHOBOH KUCJOTHI MO OTHOWIeCHHIO 
K (buTorope HanOovlee WesecooOpa3HbIM MpelcTaBANOCb HCMbITaTb JelicTBue 
4HCTOrO MpelapaTa STOH KHCJOTbI HelocpeycCTBeHHO Ha rpu6, BHOCA ee B Ka- 
YeCTBe JONOJIHHTeJIbHOrO KOMIOHEHTA B TBEPAy!IO NHTAaTeMbHyIO cCpely, OOBIMHO 
HCHOJIb3yeMy!O [WIA BbIpallMBaHHxA CuTodropbi B MaOopaTOpHBIX yCJIOBUAX. 
B 9TOM OMBITe CJleOBaJIO He TOKO YYHTbIBATh M3MeHEHUA B HHTEHCHBHOCTH pocta 
MHILCJIHA, HO HM MpOcdequTb XOX MpeBpalleHHH XMOPOreHOBOM KUCJIOTHI Kak B 
cpefe, TaK H B MHLeuMH. 

Iloces kKysbTypbl PuTOPTOPL! MPOHSBOAMJICA OMHOBPeMeHHO B TPH cepuH 
MpOOupOK, OfHa V3 KOTOpPbIX cofepKasa oOplmIHyIO cpeny (TBepyad OBCAHO- 
arapoBad cpeja), Be pyre — Ty xe cpeny c JoOaBseHHol K Heli XMoporeHo- 
BOH KucOTOH. Hamu uCnbITRIBaIMCb JBe KOHWeHTpallMu XOPOreHOBOl KMCJIOTHI: 
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1 u 2 mr/ma. Bo u36exaHne paspyWennsa, xmoporeHoBad KucoTa BHOCHMacb 
B Cpely Nocwle aBTOKaBMPOBaHHA, B CTePHJIbHbIX YCJIOBHAX, HelocpeyCTBeHHO 
B KaxKlyio NpoOupky. B mpoOupku KOHTpOJIbHOM Cepuu TAKUM xe yTeM BHO- 
CHJIOCb PaBHOe KOJIMYECTBO AMCTHJJIMpOBaHHOK Bob. UacTb mpo6upoK, coyep- 
MKallUX XJIOPOreHOBY!O KHCJIOTY, He 3aceBaslOcb (uTodTopoh. Cpasy nocwe cHA- 
THA MHIeIMA C OMbITHBIX MpOOupOK ONpeseMANOCch cosepxaHve xX NOporeHoBoli 
KMCJIOTbI KaK B Cpeye H3-NOX MUIeIMA, TAK M B Cpefe, He 3aceBaBlllelica (buTO- 
(bropoli, a TakxKe B MHIe/IMH, CHATOM C KOHTPOJIbHBIX HM OMbITHDIX NpoOupoK. 


Ta6nunua 1 


BumsaHne xioporeHoBoH KUCAOTHI Ha pocT Muemua PuTOpTopH 
(cpeqHHe JaHHEIe) 


— 


Coyep* anne KUCJOTH, KosuuecTBo MulewIHA IIpupocr B Bece mulestua, 
Mr/MJ ce 14 npoOupKu, mr Bbipaul. Ha Cpemax C KHCU. 
BbIpalll. Ha BbIpall. Ha 
HavawibH. BORE o6bl4H. cpegze | cpeme c KuCca. sae % 
4 | 0,43 40 60 20 50 
} 2 1,36 66 90 24 36 


Kak MokKa3bIBaioT MIpHBeeHHble B TaOu. | pesybTAaTHI, Bec MHLeMA, BbIpa- 
MeHHOPO Ha Cpese, cosepxXKalijeh XOPOreHOBY!0 KHCJIOTY B KOHWeHTpaun | mr/Mu, 
OblI BMOTOpa pasa Oovblle Beca MHIeIMA, He MOMyyaBlero XOporeHoBy!0 
‘KucnOoTY. MHTeHCHBHOCTb pocTa MHLeJIMA Ha Cpese C KOHIWeHTpallueli xsopore- 
HOBO KuCJIOTE! 2 Mr/MJI OblJIa HECKOJIbKO HV2Ke, HO H B STOM CuIy4ae Bec MULeIMA 
a OMBITHBIX MpoOupok Ha 36% MpeBblllla Bec MHIeUA C KOHTpOA. 

JIpyrumu cJI0BaMH, B HCIbITbIBABLIMXCA KOHUeHTPalHAX XJOpOreHoBaN KUC- 
OTA He TOJIbKO He yrHeTaJia, HO Jake CTHMyJHpoBasla pocT duTodropyl. 

OcTaBaJlOcb HeACHBIM, ABJIACTCA JIM 9TA CTHMYJIAWMA Pe3yJIbTaTOM HemO- 
CpecTBeHHOrO JleHcTBHA XJIOPOreHOBOH KUCJIOTbI UJIM POCTy MuleMA cnocob- 
CTBOBaJIa Oosee OarONpHATHAA peakWMA CpeNbl, CO3faBllaAcA B pe3yJIbTaTe 
HoOaBJIeHHA KHCJIOTEI. 

JIONOAHUTeEIbHbIN OMIT MOKa3al, ITO MUWeNMM CuTOToppl pactTeT Ha MoJ- 
KHCJI@HHOH Cpese HeCKOJIbKO JIyyle, YeM Ha OObIGHOM. OgHaKo H B STOM Culyuae 
BEC MHILeJIHA, BbIPaUleHHOTO C AOOaBJIEHHEM XJIOPOreHOBOH KUCJIOTHI Ooviee eM 
Ha 45%, npesbilliad Bec MULeMA Co cpefbl, MOAKuCeHHOH Jo pH 4,6 (pH cpegnr 
¢ XloporeHoBoH KucsoTol) 15%-% HCl. 


Tea © uv tm al2 


PacxomqopaHve XJIOporeHOBOH KMCIOTH B pa3JHUHbIX BapwaHTax CpesbI 
3a Mepvog pocta rpu6a Phytophthora infestans 
(cpeqHue JaHHble; pacueT Ha OfHy MpoOupKy) 


Hatiqeno pu CHATHH OMbITa, 


ba Mspacxog. 3a | AkKkymMysupo- 


Bueceno B cpezy, Mr/MaI mepvHoy pocta | BaHoO MHUesH- 


B cpeme, He |p cpene ug-nog| MUCHA, Mr eM, ¥ 
adnoanegod MHILeIHA 
4 (145 mr wa 15 ma) | 125 | 6,49 | 4,8 | 93,18 
2 (20 mr ua 10 Ma) 15,60 13,60 200) 29,31 


Onpenesenve cojep2xKaHHA XJOPOreHOBOM KUCJOTLI B CNMPTOBbIX SKCTpak- 
tax (80% STaHO) 43 MHMILeMA H Ppa3sJIMYHbIX BapHaHTOB Cpefbl MpOBOLMJOCb 
Ha cneKkTpodbotomerpe C®-4 npuv AuimHe Bob 324 Mp. 

TlosyueHHble Wanuble (Ta6w. 2) MoKa3asIM, YTO 3a BPeMA OMbITa COMeprxKanne 
XOPOreHOBOH KUCJOTEI B OHO MpoOupKe B OMbiTe c KOHMeHTpalivet | mr/Ma 
CHU3HIOCb B KouTpose yo 11,25 mr, a B ompiTe no 6,45 mr. CueqoBaTevbHO, 
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B Mpotecce pocta rpHOa Obio uspacxopzoBaHo 4,71 mr KucsoTH. Bmecte ¢ Tem 
coylepxKaHue XsOporeHoBol KUCJIOTHI, OOHapy2KeHHOe B MULE, WaseKO He 
COOTBETCTBOBAaJIO yObIIn ee B cpefe. B cpeyquem cosep2KaHve XJIOPOreHOBOH KHC- 
JIOTbI B MULLIN, CHATOM C OMHOH MpoOupKu, He Npesbiiiano 0,1 mr. 

AnanornuHble COOTHCIUeHHA Obi MOJYYCHbI H JIA KOHWeHTpalun 2 mr/MJ, | 
OJHaKO B STOM clyyae KOJIMUeCTBO V3PaCXOJOBaHHO KUCJOTHI ObIIO Gosee 
yeM BBoe MeHbue (1,97 mr). 2 

MoxkHo 6biI0 MIpemMONO%KUTb, YTO HEKOTOPOe KOMMYeCTBO XJOPOreHOBOH | 
KHCJIOTHI elle JO PpasBUTHA MUWeMMA NOABeprocb CIOHTAHHOMY OKHCJICHHIO Bo 
camoli cpeze. Ha Bo3MOxKHOCTb TaKOrO MpeRpallleHHA yKa3bIBaJiO 3aMeTHOe Mo-' 
TeMHeHHe Cpefbl H CHH2KeHHe COsepKaHuA XJIOPOreHOBOH KHCJIOTH! B MpoOup-' 
KaX, He 3AC@AHHBIX MULemHeM. B STOM culy4dae CIeQOBasIO ORKUJaTb HaKOMJEHHH | 
B cpesle MpOAyKTOB OKHCJIeHHA. 

Bmecte c TeM He HCKsOUeHA Oba BO3MOXKHOCTb OKUCJICHHA XJIOPOreHOBOH | 
KHCJIOTbI H B TKAHAX rpHOa, UTO, B KOHEYHOM HTOFe, JOJKHO ObIJIO COMPOBOX- 
JaTbCA MOABJICHHEM B MHLUeJIMM COeAMHEHUM, OTCYTCTBYIOMIUX B MHILeJIMM, BbIpa-! 
I[GHHOM Ha OObIUHOH cpere. 

O6uapyxXuTb Mpegsnomaraemble MpOyKTbI OKNCeHHA yoOHeEe BCero ObIJO! 
¢ MOMOUbIO XpomaTorpaduyeckoro pa3qeieHuA Ha OGymare, KOTOpoMy Hi ObIJIH ' 
MOJBeprHyTbl CIMpTOBbIe 9KcTpakTb! (80% STaHOWN) H3 BCeX BapHaHTOB cpeBI | 
M Mulletua. YcuoBua XpomaTorpadupoBaHHsA: XpoMaTOrpaMMa HMCXOJALLag; 
OyMara — seHHHTpalcKaAt MejleHHad; PaCTBOPHTe/Ib — cmMecb H-OyTaHo —! 
CH;,COOH — H,O (4: 1 : 5; opranuueckasn casa); cBuyeTeH — XJIOpOoreHOBas 
uM KodeHHad KHCOTHI. XPOMaTOrpaMMbI IKCTPaKTOB, MOJIYYeHHbIX M3 Cpesbl, 
IIpOCMATPUBaJINCb B YJIbTpa*PvOeTOBLIX JIyYYaAX, a 3aTeM NPOABJIAUIHCb WLesIOU- 
HbIM PaCTBOPOM a30THOKHCOrO cepeOpa u anuaunrugzpodtanatom (AT ®); 
XPOMATOrpaMMBI 9KCTPaKTOB H3 MHIeHA, KPOMe TOTO, NPOABJIAJIMCb CepHOKHC- 
JIbIM XK@Ne30M, THa30THPOBaHHbIM P-HATPOAaHHJIMHOM HM peakTHBOM DowHH — 
Jleunca. I 

IIpocmorp xpoMaTorpaMM MokKa3aJI HasMuve XJOPOreHOBOM Hu KoeHHOH KUC-’ 
not (Rs~0,70—0,72 u 0,83—0,85) — kak B 9KCTpakTax M3 MHILeJIMA, BbIpallleH- ; 
HOM Ha cpefle c XJIOporeHOBOH KHCJIOTOH, TaK H B 9KCTPaKTaX M3 BCeX BapHakH- | 
TOB cpebl, B KOTOPyt0 Obluia BHeCeHa KMCJIOTAa; B IKCTPaKTaX W3 CpebI HeMO- 
CpeACTBEHHO Hall NATHOM XJIOPOreHOBOK KUCJIOTHI pacnOJlarasocb elle OHO NAT- 
HO, Jaloulee CHHe-3evIeHy!0 duyopectieHunio. Cyaa no uBetTy dsyopeclleHiuu 
WH 3HayeHHt0 JR; (0,61—0,63), 9To Obiuia HeOXOporeHoBasA KUCIOTAa (R; HeOxJo- 
poreHosoH KucsloTH! B BYB, no (’*), coctapaset 0,65--0,2). Bce ormeyennpie 
MATHA JaBaIH OKpalllMBaHHe CO LeJIOUHbIM PACTBOPOM a3OTHOKHCJIOFO cepe6pa 
Ha xovlony. 

B 9KcTpakTaX H3 Cpe, He cosepKallleli xOporeHOBO KucsOTHI (6e3 To- 
CeBa MULeJIMA M M3-MOX MULeuA), He OblIO OOHapy2XKeHo MATeH, cblyopecliupy1w- 
IMMX B y.-@. syyax. 

Tlocie HarpesaHua XpoMaTorpaMM, ONDPbICHYTHIX ILeJOUHbIM pacTBOpOM 
a30THOKHCJIOrO CepeOpa, B 9KCTPaKkTaX M3 BC€X BaPHaHTOB cpeybl B BepXHel 
YacTH XpOMaTOrpaMM MIpOABMJICA pA MATeH. Cyya no pesybTaTam, Mosyuen- 
HbIM IPH OMPbICKHBaHHH aHaJIOPHUHbIX XPOMATOrpaMM aHUJIMHTuApodtTanatom, 
MATHA 9TH au aJIbqOreKco3bl. 

Ha xpomatorpamMMaX SKCTpaKTOB, NOJy4eHHBIX M3 MUUeIMA, BbIPalleHHoro 
Ha XJIOPOreHOBOH KucsOTe, KpOMe XJIOPOreHOBOH u Kodetinol KuCMOT, ObII O6Ha- 
Py2keH PAX NATeH, paclOJlaraBlIMXxcA BbIWe NATHA XJIOPOreHOBOM KUCJOTHI HX 
MOXOMAMMX NO MMH cTapTa. Kak no BenuynHam R;, Tak HW 10 IBeTHbIM peak- 
IMAM C PANOM MpOABHTeJeH, STH MATHA OKAa3aJIMCb TOMKMECTBEHHBIMM aHaJIOrHy- 
HbIM MATHAM, NOJIYYeHHbIM IPH XpOMaTorpadupOBaHHH SKCTPaKTOB V3 MUHIle- 
JIMA, BbIPalleHHOrO 6e3 XJIOPOreHOBOM KUCJOTHI. ITO aslo OCHOBAaHHe CUNTATh, 
4TO OOHAPyKeHHble COCMMHCHHA HE CBAZAHI C MpeBpallleHHAMH XOporeHOBOM 
KUCJIOTHI. 

Takum o6pa30m, pe3yJIbTaTsl XpomMaTorpaduyeckoro pasqevieHuA Cc NOHOK 
OYEBUHOCTHIO MOKa3zaJIN, YTO XJOPOreHOBaA KUCOTa — KaK HaxOMAllaaca B 
970 


s 

‘ 

cpeqe, TaK H MOcTYNUBWaA B MHUeMii — NoyBepraeTcA MpeBpalllenuam, B KO- 
HedHOM HTOre MpHBOAAMIMM K OTIMeNJeHHIO Kodelinol KHCJIOTHI. 

OjnoppemenHoe oO6pa30BaHHe HeOXJIOPOreHOBO! KUCJIOTHI, OTMeUeHHOe B 
SKCTPakTax M3 Cpelbl, BEPOATHO HMeeT MECTO H B MULeMM, BbIpallleHHOM Ha 
XJIOPOreHOBOH KHCJIOTe; OHO He MOFJIO ObITb YJIOBJI@HO TOJIbKO 43-34 HH3KOH 
KOHUeHTpaluH KaK MCXOJHOTO, TaK HM KOHEUHOTO MposykTa. 

IlomyyeHHble HaMH JaHHbIe MO3BOJIAIOT yTBepAKaTb, YTO XMOPOreHoBasd KUC- 
NOTA B KOHUeHTpalluAX 0 2 MI/MJI He TOJbKO He OKa3bIBaeT TOKCHYeCKOrO Jeli- 
crsua Ha Phytophthora infestans, Ho nax%Ke ycuunpaer poct sToro rpu6a. Mox- 
HO IipeQnOsaraTb, YTO SallHTHOe JeHCTBHE XJIOPOreHOBOH KHCJIOTLI He CTOJIbKO 
ompeyenseTcCA ee HeEMOCpeACTBeEHHOM TOKCHYHOCTHIO MO OTHOWeHUIO K cbuTodrTo- 
pe M pally Apyrux uTonaTorenHbiX areHTOB, CKOJIbKO CBAZAHO C TeEMH MIpeBpa- 
IWeHWAMU, KOTOPblIe OHA MpeTepleBaeT Nog eticTBuem noswndexnomoKcupa3bl 
pacTenua-xosauna. B pesybTate STHX MpeBpallleHHli MOXKeT BOSHUKATb PAs 
BeMeCTB, OOJaaIOULMX CHOCOOHOCTbIO TOPMO3HTb WIM WaxKe MOMHOCTbIO Mo- 
WaBIATb pasBuTHe Napa3suTa. He ucksIO4eHa BOSMOXKHOCTb, YTO TAKHMM Be- 
WECTBaMU ABJIAIOTCA WH KodeHHaA, UM XHHHAA KHCJOTHI (MepBble NPOLyKTHI pac- 
UleMJIeHHA XJIOPOTeEHOBOH KUCJIOTbI) HIM Ke MPOW3BOAHbIe STHX KHCIOT. OnHaKO 
9TO TlOMOXKeHHe TpeOyeT SKCMePHMeHTAJIbHOTO NOATBEPKMeHUA, KOTOPOe U AB- 
| fiseTcaA Ou«KalilleH 3alaveli Haluux uccweqoBaHul. 

: Tlomb3yemca cayuaeM BbIPasHTb OmarogapHocTb mpod. B. A. Py6uuy 3a 
WeHHbIe COBETHI MO HacTOAeH padote. 


VMuctutyt OvoxumMun um. A. H. Baxa Tloctynuio 
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BHOXHMHA 


tO. B. OHJIMNMOBUY 


OWEHKA MUTATEJIbHOrO JOCTOHMHCTBA KOPMOBDIX 
PACTEHHHM JYBOBOrO WEJIKONPAAA MPH MOMOLIM 
AMHHOrPAMM 


(IT pedcmaereno axademukom A. H. Onapunom 21 XI 1959) 


B nocmeqHee BpeMA Obl MpeAMPHHATHI MHOFOUMCJIeEHHbIe MOMbITKA OCy- 


ULeCTBHTb 3aMeHy jlyOa Ha BbIKOpMKaX yOOBOrO WeIKOMpAya APyrMMH KOpMo- » 
BbIMH pacTteHusamu (1,*,°). M3 Oombuoro uynca OOCeOBaHHbIX BUOB MpakTH- » 


yecKoe MIPHMeHeHHe Hallvid uBa, rpaO, Oepesa, OpelinHK u OyK. PesysbrTaTet 
OMbITOB Pa3JIMYHbIX ABTOPOB C YNOMAHYTHIMH BHAaMH B MOfaBJAIONeM OOVIbUIMH- 
cTBe cly4aeB coBnagaioT. OxHaKO JaHHble OO HCNOJIb30BaHHH MHOPAX Apyrux 
pacTeHHit BeCbMa MIpOTHBOPeYMBBI. 


Ilomaraa, YTO pellatolwuM MOKa3aTeJIEM MHTaTeJIbHOrO JOCTOHHCTBa KOPMa ~ 


WWeJIKOBHYHOTO YepBA ABJIA€TCH AMMHOKHCJIOTHBIM COCTaB, MbI IpelNpHHAJH 
MOMbITKY MOMyYHTb HHdopMallHioO O MpPHroOAHOCTH HIM HeMpHrogxHOcTH WA 
BLIKOPMKH FyCeHHIl PAa PaCTHTeJbHbIX BHUOB MyTeM COMOCTAaBJIEHHA KOJIMUECT- 
BeHHOrO COfep2KaHHA B HAX AMMHOKHCJOT. 

Ananu3y ObiIM MoxBeprHyTb! mHcTbA AyOa (Quercus robur), ust (Salix 
cinerea), rpa6a (Carpinus betulus), opewiHuKa (Corylus avellana), 6epespr (Be- 
tula verrucosa) u akattuu (Probinia pseudoacacia). COop maTepuasa Opin ocy- 
UleCTBJIGH B KOHU€ Maa Ha 9KCHepHMeHTaJIbHOH Oa3e MuctTutyta 300onm0ruu AH 
YCCP (c. Tepemku, KuescKolt 061.)*. Pasmonotpie cyxue oOpa3inl rugpoun- 
3OBaJIH COJIAHOH KHCJIOTOH, H B THAposMsaTax ONpemelasM CyMMy CBOOOJHBIX 
H CBA3AHHbIX @MHHOKHCJIOT MeTOLOM XpomaTorpaduu Ha Gymare (°). Tunuunpie 
XPOMATOrpaMMBI Iipey{cTaBsIeHbI Ha puc. 1, a NOWy4eHHbIe pesyJbTAaTHI MpHBe- 
Reubt B Ta6n. | nu 2. 

TaOanuua 1 


Cofepxkanne CyMMbl CBOOOAHBIX HM CBA3AHHBIX AMMHOKHCJIOT B AMCTbAX (B NpowenTax 
Ha aOcoJIOTHO CyXOe BelllecTBO) 


AMHHOKHCsIOTAa Jly6 lisa Tpa6 OpemHukK Bepesa AKkauua 
——— U 
I auuun 0,78 0,72 0,76 0,84 0,64 0,97 
Asgauun 0,64 0,69 0,70 0,68 0,62 0,99 
Baauy 0,67 0,68 0,79 0,77 0,65 0,90 
JletiiuH uw H30NeHuHH 1,22 1,45 1,58 1,39 1,30 1,83 
AcnaparuHoBad KucoTa 0,04 0,97 1,04 1,09 0,96 1.46 
[atoTaMHHOBaa KucCOTAa 1528 125 Aeon 1,30 4,11 1,65 
CepuH 0,58 0,62 0,65 0,64 0,54 0,86 
T peoHuH 0,66 0,72 0,77 0,72 0,62 0,94 
UlucTuH MH WHCcTeHH 0,18 0,19 0,27 0,22 0,24 0,33 
Aprunun 0,73 0,75 0,79 0,83 0,73 1,29 
JIu3nH 0,84 0,83 0,89 0,88 0,85 dees 
Cuctuyun 0,62 0,60 0,83 0,68 0,60 0,96 
Tpounn 0,83 0,78 0,99 0,71 0,79 1,26 
Oenudananun 1,62 1,88 1,84 1,86 1,81 2348 
Tuposun 0,44 0,50 0,61 0,48 0,45 0,64 


Kak cleqyeT u3 paccmorpenua Tabu. 1, npoueHTHoe cojlep2KkaHHe AMMHOKHC- 
NOT B aOCOJNOTHO CYXOM BelllecTBe JIMCTbeB fyOa, uBbI, rpaba, opelHuKa, 


* 
ABTOp Nosb3yeTcA CJly4aeM BbIPasHTb CBOIO NpW3HaTebHOCcTb Mpod. H. H. CunuyKomy 
3a NpefcTaBleHue MaTepMasla M MHTepec K JaHHOH pa6ore. 


SP 


GOepesbl HM akalluH HeBeJIUKO *. 
Takax KapTuHa TunMuHa JIA 
_JIMCTb€B MHOPHX [pyrux pac- 
Tenn (*°,18-1517), B Tom uncue 
Mi Wpepecupix (°). He Bpi3piBaerT 
TaKXKe COMHeEHHH OJIM30CTb 
wudp, XapakTepv3yioulux co- 
Jiep2KaHWe AMMHOKUCJIOT B CBI- 
poOM NIpoTeuHe uccIeOBaHHBbIX 
BHJOB, K TAKOBbIM JIA APyrux 
PaCTHTeJIbHbIX OObeKTOB (°,1?, 
12,1618) VickmoueHHeM SABJIA- 
YOTCA JIMUIb ZaHHbIe O° cozep- 
Kahu Jenna, H307eKWNHA 
enn aaHVvHna, TpyAHOCTH pa3- 
JleJIbHOFO y4eTa KOTOPHIX OOILe- 
H3BeCTHBI. 

Jia cyKeHuA oO cpaBHH- 
T@JIbHOM IIMTATeJIbHOM JOCTOHH- 
CTBE [JIA WeIKONpAa JIMCTbeEB 
myOa, uBbI, rpaOa, Opelika, 
OepesbI H akalluH MO HX AaMHHO- 
KMCJIOTHOMY CocTaBy Ieecoo6- 
PpasHO UCMOJb30BaTb OpurH- 
HaJIbHbIM MeTON, Mpeox*Kex- 
Hb B cBoe Bpema Ilapnenak 
(7). CooTBeTcTBy!0llHe aMHHO- 
rpaMMBI, BbIMOJIHeHHbIe Ha OC- 
HOBaHHH COMOCTaBJIeEHHA Comep- 
2%KaHUA AMMHOKHCJIOT B aOco- 
JIOTHO CYXOM BelIleCTBe H3y¥eH- 
HBIX OObEKTOB, MpeCTaBJIeHbl 
Ha pue. 2. 

Auau3 amuHorpamMM y6ex- 
yaeT B TOM, 4TO OHxKE BCerO 
M10 AMHHOKUCJIOTHOMy COCTaBY 


Puc. 1. OfHOMepHble HUCXO_AMLe Xpo- 
MaTOrpaMMbl THApOJIM3aTOB JIHCTbeB. 
IIlposButTeib: MeTHISTHIKeTOH— MIpo- 
MHOHOBaA KuCcIIOTa — Boa (75:25: 10), 
2 MmpotllyckaHHA; 3aTemM OytTaHosm — 
MypaBbuHad KHCJIOTa (85%) — 
Boma (75:15:15), 2 nponyckanna, 
Cy — cTaHyapiHadt CMeCb aMHHO- 
KucnoT, /— ny6, //— usa, //]— 
rpa6, /VY— opeunux, V — 6epes3a, 
VI — axauna. Cpepxy Buus: /2 — 
yuctun, /5 — mu3un, 16 — rucTugun, 
14— apruuun, 7,9 — acnaparnuosasl 
KucsoTta uM cepHH, /—rannun, & — 
TOTaMHMHOBaA KucIoTa, 10— tpeo- 
HHH, 2&— anaHuH, 1/7 — npowun, 
19 — Tupo3uH, 3, 13 — Badin H Me- 
tTuonHH, 4, 5, 18 — Neiunn, usoneit- 
UHH HU PeHHaaHHH 


z Jl auHHbix oO cojlep2KaHHH AMMHOKUCJIOT B JIMCTbAX TIEPCYHCJICHHbIX BHAOB B JHTepaType 
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Ta6Ouuna 2 


ConepxkaHve aMHHOKHCJOT B CbIPOM MIpoTeHHe JIMCTbeB (B npoleHtTax) 


——_— 


AMuHOKUCIOTAa Tly6 Visa Tpa6 OpemHuK Bepesa Axayuan 
Sg Ne a ee 
4,56 4,19 4,41 5,04 4,21 3,15 
Ketee 3,75 4,00 4,07 4,10 4,07 3,24 
BanuH 3,96 3,97 4,64 4,58 4,29 2,98 
JleiiuH wu H380NeluHH 7,13 8,40 9,415 8,35 8,56 5,99 
AcnaparuHoBad KuCcuIOTa 5,95 5,64 6,03 6,56 6,34 ee 
['aroTaMHHOBasx KuCTOTAa PS) 1,22 7,61 (0k) 7,28 ,38 
Cepuu 3,42 3,64 3,79 3,66 3,55 2,82 
T peonuH 3,88 4,19 4,47 4,33 4,09 2,96 
LjucTuH H WHCTeHH 1.08 1,12 4,56 1,31 1,35 1,06 
ApruHuH 4,28 4,34 4,64 4,98 4,82 4,22 
Jlugun 4,76 4,83 5,13 5,29 5,64 4,00 
[ucTruguy 3,62 a pod 4,82 4,06 3,97 3,13 
[pou 4,87 4,54 5,77 4,28 5,20 4,41 
bennaanann! 9,50 10,87 10,65 did 1102: 8,09 
TuposHH 2,60 2,89 Spe. 2,88 2,98 2,10 


K JIMCTbAM JyOa CTOAT JIMCTbA MBbI H Oepesl. JIMmIb cofepKanve eAMHHMIHbIX 
AMHHOKUCJIOT B JIMCTbAX JAaHHBIX JByX pacTeHHit focToBepHo (6omee em 
Ha 10%) ormmuaeTca OT TAKOBOFO B JIMCTbAX WyOa. Y opellinHKa CMMCOK TaKuX 
aMMHOKHCJIOT yxKe 3HauHTeIbHO Wupe. Emme Oonee S3HayHTebHad 4acTb 
AaMHHOKHCJIOT CHIbHO (Ha 15—20% un 

1294576 9 10 1214 1516 1716 19 Oovlee) OTKJIOHACTCA OT HOPMAJIbHBIX 3Ha- 


(4) AI 4YeHHH B JIMCTbAX rpada. Ecuiu Ke cpaB- | 
‘i Bit y H&Tb AMHHOKMCJIOTHBIM COCTaB JIMCTbeB 
(-) 9 iyy6a ¢C AMHHOKHCJIOTHBIM COCTaBOM JIH- 
- CTbeB aKallWH — pacTeHHA, Ha KOTOPOM 
1) BbIKOPMKa ryCeHHl AyOoBoro WeKoNpA- 
jla HeOCyllecTBHMAa, TO pa3/IM4HA TOCTH- 

i m alot (WIA NoOfaBsAIOWlero OO/bUIMHCTBAa 
-) HCCJI€OBaHHbIX aMHHOKUCIOT 50—70%. 
ae BepoaTHo, opraHu3M AyOosoro Wes- 
: y ‘ONpswa mpucnoco6leH K mepepadotKe 
(Dig a30THCTOrO MaTepHasia olpeseseHHoro 
cocTaBa, XapaKTepHOroO JIA JIMCTbeEB. 

(+)/0 nyOa. Hayo nosmaratTb, 4YTO 3TO ObcTOA- 
0 VY TeJlbcTBO ABAAeTCA pe3yJIbTaTOM MHOFo- 
ay BeKOBOrO ToeqaHHA B eCTeCTBeEHHOU 
cpefle HMeHHO J\aHHOrO, HavOoulee mpen- 

(ep NOYMTaeMOrO Bua KopMa. B 9TOH cBA- 
3H BIOJIHe JIOrHYeH BbIBOX O TOM, YTO 

JtY4WIMMH 3aMeHHTeJIAMH JIMCTbeB pyOa. 

40 culeqyeT MPH3HaTb JIMCTbA MBBI HU Oepe-: 
W 3bl, AMMHOKHCJIOTHDIM COCTaB KOTOPBIX 

20 NOYTH COBMayqaeT C TaKOBbIM JIMCTbeB: 
ay6a. Hanpotus, mucTbaA opellnuka u 

0 rpaOa Kak 3aMeHHTeIM JIMcTbeB jy6a 
xy2ke JIMCTbeB UBbI HW Oepesbl. JlucTba 

eat te tere Cee ee eee aKkallu, Kpaline pe3KO oTaMualelineca 


TO COCTaBY AMMHOKHCJIOT OT JIMCTbeB 
nyOa, BooOUe He MOryT ObITb HCHOMbSOBaHbI B KavecTBe KOpMa JIA WesKONpsaga. 

BecbMa BaxKHO OTMeTHTb, UTO TaKaA CPpaBHUTe/IbHadA OWeHKa 3aMeHUTesel 
AMCTbeB yOa, JaHHaA Ha OCHOBAHHH aHaJId43a AMHHOKUCJOT, BNOMHe corviacyeT- 
CA C TOM, YTO BbiTeKaeT H3 OvoOrMuecKHX HaOsOZeHui pu IIPOBeeHHN BbI- 
Kopmok (7, ). 

Bce H3J1I0x%KeHHOe BbIWe MpHBOAMT K 3aKJIOUeHHIO, 4TO IIPe€JIOMKeHHHI B 
NOceAHHe TOMbl MeTOX oOnpeseeHHA KayecTBa KOPMOB MO aMHHOKHCJIOTHOMY 
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SD) SAN egal 


cocTaBy MX (?,*,*) BecbMa llepcnekTuBen. KoumuectBennoe cosepxkanue amMuno- 
KHCJIOT, KaK TlOKa3bIBaloT Hall JaHHble, BMOJIHe MOKeT ObITh UCMOsMb30BaHO 
Kak I'laBHbIH KPHTepHd MPH OLeHKe NHTATebHOTO JOCTOMHCTBA KOPMOBBIX pac- 
TeHuH pyOoBoro Wenkonpaya. IIpu ycuosnu pocTraTrouHoro pa3BuTud anawu- 
THYCCKHX JaOopaTOpHH Ha WeKOBOAYeCKUX CTAHILMAX STOT CHOCOO BHIABJICHHA 
KaveCTBa KOPMa HMEeeT BCe OCHOBAHHA CTATb BELYUWIMM KaK B CeJIEKUMOHHOM pa- 
OoTe C KOPMOBbIM MaTepHaJIOM, TaK HM B MpaKTHYeCKOM WEeJIKOBOJCTEE. 

BuBopt. 1. AMmnoKucu0THblit cocTas JMcTbes 1y6a, HBbI, rpaba, opelllnuKa, 
Oepesbl H aKallHH B OOUIMX YepTaX CXOJeH C AMHHOKHCJIOTHBIM COCTaBOM JIMCTbeB 
APpyrux pacTeHul. 

2. Cofep%kaHve CyYMMBI CBOOOJHBIX H CBASAHHBIX AaMMHOKHCIOT B JIMCTbAX 
BbILEMePeYHCJIEHHbIX BHOB B H3BECTHOM Mepe pa3JIMUHO. 

3. Buonornueckas (flyTem BbIKOpMKH) H XHMHYeCKas (MyTeM aHasH3a aMMHO- 
rpaMM) OWeHKH MHTaTebHOrO AOCTOMHCTBA AIA WyOOBOTO WesKONpALa JMCTbEB 
MBI, rpaOa, opellinuka, Oepesbl uU akall4H cCoBnasalr. 

4. Ilo aMuHoKHcIOTHOMy cocTaBy JIA IWe/KOBHYHOTO YepBA HaHGosee 
MOLXOMAULHMH 3aMeHUTeIAMH JyOa ABJIAIOTCA Ba HU Oepesa, 3a HAMM CJIeLyIOT 
opellHHK u rpad. 

5. ConocraBsieHve MpM MOMOLLM aMvHOrpaMMbI KOMMUeCTBEHHOFO cosepKa- 
HHA AMHHOKHCJIOT B JIMCTbAX IIpeCTaBJIAeT BeCbMa HaJ@XKHBIM KpuTepHli Ka- 
4YeCTBa KOPMa B LIeJIKOBOJCTBE. 

Astop mpHHocut ray6oKky10 OuarogapHoctTb u.-Kopp. AH CCCP H. M. Cu- 
CaKAHY 3a BeCbMa IeHHbIe COBETLI HM YKa3aHHA pH BbINOJIHeHHH JaHHOH pa- 
OoTHI. 


Mockosckui rocylapcTBeHHblli Tlocrynuaio 
neqaroruyecku uucTuTyT um. B. VW. Jlennua 5 XI 1959 
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Jloxnayn AkayeMuu HayK CG. GP 
1960. Tom 131, Ne 4 


BHOXHMHA 


B. A. SKOBEHKO u JI. P. TOP)KHHCKAA 


BHOXUMHYECKHE OCOBEHHOCTH FHBPHAHOW KYKYPY3bI | 
PA3JIMUHbIX @A3 CNEJIOCTH MW UX 3ABHCHMOCTb OT YCJIOBUM 
XPAHEHHA UW CYHIKU 


(ITpedcmasaeno axademuxom A. H. Onapuxom 23 VII 1959) 


OnpiTsl, NocraBsenuble HeOpacckot u Maannolickol OnNbITHbIMY .CTaHIUMAMM 
(*,°) u XapbkopcKum vw OpjeccKHM CeJIbCKOXO3AHCTBEHHbIMA MHCTATYTAaMH 
(°, 7), MOKa3aJIv, 4TO UCHOIb30BaHHe JVIA NoceBa 3epHa KyKypy3bl, yOpaHHon 
B MOJIOUHOM H MOJOUHO-BOCKOBOH (pa3zax CMeJIOCTH HW NpeABapUTeJIbHO BbICyWIeH- 
HOH Ha BO3Lyxe, NpakTHYeCKH He MPHBOAMJIO K CHHKeHHIO ypOKaHocTH. 
VUmerotca aHuble, YTO Jlaxke 15-7HeBHBIe (MOce OMbIIeHHA) 3ePHOBKH He3aBHCH- 
MO OT cioco6a XpaHeHHs (B OOMOJIOUeHHOM Bile, Ha NOWVATKAX WIM Ha MOwaTKe 
co cTe6leM) XOpOlO MpopacTaioT B MOeBbIX ycoBuAX (°). / 

V3yyenve noceyOopouHoro JOspeBaHHA KYKYPY3bl PasJIMUHbIX (as CieJO- | 
cTu (°) Moka3as10, TO B CTaHM MO34HEH MOJIOUHOH CieJOCTH MOUTH MOJIHOCTbIO 
3aKaHUMBaeTCA HaKONJIeCHHe a3OTHCTHIX BeWeECTB B 3epHe MH YrvieBOJOB HW Kupa 
B TouaTKax. 

HeckovIbKO HHbIe OHOXHMMYeCKHe H3MCHEHHA HaOOMaJINCb B CJIlyyae CaMo- 
corpeBaHHsA cBexKeyOpaHHOH KyKYyPpy3bl B oGepTKax, XpaHUBWeHcA B YCJIOBHAX 
lipHemuoro 6yHKepa KyKypy3Horo 3azBoya (1°). 

Hacrtostlee uccleloBaHve MpOBeseHO B YCOBHAX MaOopaTOpHuu H KyKypys3- 
Horo 3aBoja. MccreqoBpaHuAa MpoBOAUJIHCb B TECHOM KOHTakTe c Bceco1w3HbiM 
MHCTHTYTOM KYyKypy3bl, Bcecolo3HbIM HHCTHTYTOM ceJyleKIMH HM TeHeETHKH 
um.T. JI. JIbtcexxo, Munuctepctsom xseGonpoxzyKtos YCCP, Onecckum o6sact- 
HBIM ynpaBJleHHeM XJIeOoMposyKTOB. OObeKTOM UcCIeqOBaHuA CJlyKNa, Kak 
lpapuuio, ruOpuyuad Kykypy3a BMP-42 nepporo mokomeHua Cc ecTeCTBeHHOH 
BJlaXKHOCTbIO. 

Kak BuaHO M3 JaHHBIx TaO. 1, TenmoBad cyliKka axe HecospeBlleli 
KyKypy3bl, He€3aBHCHMO OT @a3bI ee CHeJIOCTH, NOBbIIWaeT cusnomoruuecKue 


TaOaunua 1 


BanaHve pexHMOB Tel0BOH CYMIKH Ha SHeprHlo NpopacTaHusA WM BCXOXKeCTh KYKYPY3bI 
PasJIMUHBIX (as chenocTH 


{ 


Baax aay Sueprua mpo- ee 
Tp6 ipsa HOCTb 3epHa, % eacrianie) Bexoxmectb, Ye 
@asa cnenoctTu TenJIOHOCH-| CyIIKH, 
Tena, °C wac. mocure no nocwe pive) nocyie 
AO CyMKu cyWkKH | cymKu] cymKu}] cymKu] cymKn 
losqHaAKn MOmOuHaA 40 61 Diet 9,9 18 97 24 100 
45 53 54,8 10,6 1) 98 25 100 
50 44 56,8 12,6 15 on 19 98 
Bockopaa 45 46 37,6 14,0 24 89 33 100- 
50 22 33,0 11,0 25 87 44 100 
55 2h 34,9 12,3 46 94 70 100 
IlomHaa 45 20 23,1 12,7 56 86 98 
23, ; 100: 
50 24 Piao 5 Gy 84 97 96 100 
55 iN) 24,7 11,4 84 94 100 100 
60 6,5 23,5 14,6 68 66 96 75 
65 8 24,5 12,0 719 29 99 39 
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CBOHCTBA 3epHa, UTO BbIPAKaeTCA B YBEJIMYEHHU SHEPrHH MpopacTaHuA u BCXO- 
*KecTH (11). IIpu TenOBOH cyKe MOYaTKOB MMeJIO MECTO He3HaYUTeJIbHOe YMeHb- 
MeHHe BOLOPaCTBOPHMbIX OeJKOBBIX BellleCTB, CaXapoB, Kpaxmasia. Cojep2kanne 
CHMPpTOpacTBOPHMbIX OeJKOB H X%KHpa MOYTH BO BCeX CJIyYaAX MOBbIIasOCb 
IIPHMePHO B TaKHX Ke pa3smMepax, Kak HM MIpu NocseyOopounom po3speBanun (2°). 


Ta6Onuna 2 


Bausnue cylukKu KYKypy3bl pasvMUHbIX (bas CMeTOCTH Ha aKTHBHOCTh (bepMeHTOS 3epHa 
(Ha Cyxoe BellecTBO) 


Katavia3a, MJI J\wactaTtuyeckaa Jlunasa, Ma 


O, 3a 12 mun. | axTuBH., mat Manb-| 0,1N KOH na | lporeasa, % 
T-pa Hair 3epHa |rospl Ha 10 r 3epHa 1 r sepHa K oOulemy N 
@asa cnenocTu "TeENMOHOCH- 7 : 
Tena, °C bige) nocue qo nocse no nlocue qo nocae 
| cymKu | cymKu| cymKu | cymku | cymKu] cymKu] cyuiKn| cyuiKn 
IlosyuHav MonoUnAaA 40 74,6 88,0 708 (le) 2,26 1,84 6,10 3,40 
45 80,0 35,0 850 323 Zon 2,00 6,17 3,20 
50 Ui 37,8 656 812 2,42 2,09 4,70 3, 20: 
BockoBaa 45 32,0 28,6 529 317 1,78 1,37 — _— 
50 31,4 27.3 444 364 1,70 1,44 3,90 3,40: 
55 31,4 26,2 337 304 Ler: 1522; 3,87 3,20 
Moanaa 45 31,0 | 27,5 | 355 335 | 1,78 | 0,99 | 3,45 { 3,40 
50 32,9 28,6 350 306 1,38 0,95 Sead 3,00. 
55 31,8 26,4 826 315 1,44 1,04 — — 
60 32,6 PALS) 364 318 1,42 0,99 — a 
65 32,5 20,9 341 495 A522 0,89 3,10 2,01 


Hcceenopanne epMeHTaTuBHOM akTuBHocTH (Tab. 2) noKa3amo0, uTO dep- 
Me€HT KaTaJla3a OKa3aJICd HavOolee UYBCTBUTeJIbHbIM Tp CYyWKe KyKypy3bl 
MO31HeH MOJIOUHOH cnesiocTH. Cyuika KyKypy3bl MOJIHOM cNesocTH MOUTH He 
OKa3aJla BJIMAHHA Ha aAKTUBHOCTb KaTaJla3bl HU JIMUIb Ip TemMepatype TemuJo- 
HocuTeA 65° Ha6m0fanoch cma6oe MHAKTHBUpOBaHue PepMenta. Bsaumocss3u 
MexKy H3MeHeCHHeM KaTasla3HOM AKTMBHOCTH HW SHeEprvel NWpopacTaHud HW BCXO- 
XKECTbIO He yCTaHOBJIeHO. AKTHBHOCTb aMUJIa3bl CHH3N ach Mp CyliKe Kykypy- 
3bl MO3AHeEH MOJIOUHOH cMesOcTH MOUTH B Ba pa3a, BOCKOBOHM cremocTH — 
Ha 15—20% u nono cnenoctu — na 7—10%. CneqoBatesbHO, TepMocTa6uJIb- 
HOCTb aMHJIa3 OMpeesAeTCAH, KPOMEe BJIaxKHOCTH 3ePHa, CTeIeHbIO CleJIOCTH 
KYKYyPYy3bl H OTHOCHTCA raBHbIM COpa30m K 3epHY MOMHOK cnesocTu. Crelyer 
OTMeETHTb, UTO B 3€PHE BOCKOBOM CNeJIOCTH B OCHOBHOM OTMe¥eHO IIpHcyTCTBHe 
TOMbKO B-aMusa3bl, G-aMMa3bI Ke JO CyWKH OCOHAPyKeHbl JIMWb CweMbI, a 
mocyie CyWIKH OHA OTCYTCTBOBaJa. 

MccneqopaHve aKTHBHOCTH JIMMa3bl MOKa3aJ0, YTO IIpH cyllIke Tak Ke, Kak 
HM Mp eCTeCTBeEHHOM MOChIXaHHH 3epHa CHHTe3 NpecO/lafqaeT Hay PHAPOJH30M 
*Kupa. I]potea3HaAd aKTHBHOCTb He3HaUHTeJIbHO CHHKAeTCA MPH Cyllke kyKypy- 
3bI NO3qHel MOJOUHOH HM BOCKOBOM CMesOCTH MH OCTaeTCH HeEH3MeHHOH y Ky- 
KYPy3bl MOJHOH clesocrTu. 

Takum o6pa30M, Mpv cylike KyKypy3bl pa3JIM4HOM CTeNeHH CMeOcTH Mmpo- 
HCXOJMJIO CHH2KeHHE AKTHBHOCTH PepMeHTOB B Mpesemax, HaOsmoaemblx pH 
nocieyOopounom jospesanuu (°). Iipuuem 9TH U3MeHEHUA NPOKCXOLMIM B OOWb- 
WIMX pasMepax Mp Cylike KyKypy3bl MO3qHeH MOJIOUHOK uM BOCKOBOH crle- 
JIOCTH M He3HaUHTeJIbHO IIpu cylIke KyKypy3bl NOHO cmesocTH. 

JIA WpoBepKH aHHbIX, MOJYYeHHLIX B JaOopaTOpHu, HaMM Obi NocTas- 
JICHbI OMBITHI B MPOMSBOACTBEHHBIX YCIOBUAX (cM. TAO. 3). OTH ONbITHI MOATBep- 
IWJIM paHee MO/yYeHHbe JaHHble: cofep2%kanve KpaXMaJla NOKa3aJiO TeEHeHILMIO 
K CHHXKeHHIO, COsepxkaHve caxXapOB YMeHbIIMOCb, KOJIMYeCTBO %Upa YBeJIM- 
yvsiocb. Cyllika cmocoOcTBoBasia CHH2KeHHIO aKTHBHOCTH (epMeHTOB 3epHa: 
KaTawla3bl, [MacTaTuyeckol aKTHBHOCTH, raiMuepodochoraspl, WMasbl U Weru- 
past. 

PesybTaTbl ucculeqoBpaHua cbusvomorMyecKkuX cBOMcTB u depMeHTaTHBHOH 
AKTUBHOCTH IO3BOJIAIOT CieulaTb BbIBO, UTO CYIMLeCTBYIOWMe MeTOAb OMpenee- 
HMA aKTHBHOCTH (bepMeHTOB He NPHFOHbI AVIA OLCHKH CEMCHHDIX KavyeCTB 3epHa 


Ip cylWike KyKypys3bl. 
SEA 


y 


Ta6auna 3 ‘ 


BavaHHe CYWIKM KYKYPY3bI B MPOH3BOACTBCHHBIX YCJIOBMAX Ha H3MeHeHHE OHOXHMHYCCKHX 
cBoficts 3epHa. Bysmpik, 1958 r. (Ha cyxoe BelllecTBO) 


Onbpit 1 Onpit 2 
TlokasaTeu | 
qo CylwKu | mocse cyliKkH lO CylwKU nocse CyllkKu 
‘BaaxkuHocth 3epHa, 9 29,6 A155) 26,5 les 
Bcxo«ecTb, of ie 99 100 100 100 
Ooun a30T, % Ay 1,58 1,64 1,64 
Caxapa, % 

BOCCTAHABJIMBAIOL He 0,20 0,10 0,30 0,15 

o6uyve 2,48 2,18 2,60 2,30 
Kup, % 4,12 4,35 4,20 4,40 
‘Katana3sa pactBopumas, ma 0,4N KMnO, 40,54 82,10 Sie 25,07 
JuactatuyeckKad aKTHBHOCTb, MY MaJlb- 

Tosbl Ha 10 Tr 3epHa 285,0 185,95 255,0 165,0 
Jiuna3a, Ma 0,1N KOH wa ir 3epHa 1,40 0,7 1,03 0,8 
aes Map aed AHTapHOH KHCJIOTHI, UJI Ha 255,6 101,14 293 ,2 442,3 

Tr sepua 


Tpumeuaunnue. Cymky nposozum B CyWumbHOH KamMepe KYyKypy3HOrO 3aBOJla Ha 
vapTuax Becom 50—55 T npw mepemenHoli Temnepatype TenJoHocuTeia 40—48°. 


Jia Toro, uTOObl ycTaHOBHTb OMTHMaJIbHy!O TeMIepaTypy CYIIKHM 3epHa, » 
Mbl IIpeIMPMHAIM UCCJIeqOBaHHe HHTeHCHBHOCTH AbIXaHHA KyKyPy3bl NpH pa3- 
JIMUHOH ee BulaxKnoctTu. Ilo HHTCHCHBHOCTH J[bIXaHHA MOMKHO CYIHTb TakxKe 06 
H3Me€H€HHAX AKTHBHOCTH OKUCJIMTeJIbHO-BOCCTaHO- 
BUTCJIbHbIX (PepMeHTOB HM O BeJIMYHHE NOTepH Cy- 


See xoro BelllecTBa pH cyuike. BriacHusocb (puc. 1), 
S, G§ uTO ONTHMYM MHTeCHCHBHOCTH JbIXaHHA JIA CBeKe- © 
A yOpaHHbIX NOUaTKOB KyYKyPy3bl JIeKUT OKOJIO 50° 
88 He€3aBMCHMO OT CTENeHH BaxKHOCTH 3epHa. B onbi- 
= N 130 TaX C 3€PHOM C BJla?KHOCTbIO 30% O6biluio ycTaHOB- 
= JeHO, 4TO TeMMepaTypHbIM ONTHMYM CJBHHYT B 
Se 5 cCTOpoHy Oovlee BLICOKHX TeMMepaTyp HW HaXOJUT- 
RS 4 ca pH t= 5d". 
S s 50 a Jia MoxTBepxKAeHuA Toro, 4YTO TeMMepaTypa 
8 2? TeIJOHOCHTeIA MO*KeT ObITb MOBbIWeHa MO CpaBHe- 
s / HMO C OObINHO IIPHMCHAeCMBIMH MBI MIPOBeJIH ONbITHY1O 
40 we 4 50 60% cyliKy oOpa3ia 3epHa Becom 40 kr c HaudaJIbHOH 


> BlaxKHocTbIO 30,4%. JlaHHble, NpHBemeHHbIe B 
Puc. 1. 3asucumocth sueprun TaOJl. 4, MOKa3bIBaIOT, UTO C NOHMKEHHEM BJIaKHO- 
AbIXAHHA NOWATKOB KyKypy3bl CTH HapARy C NOBbILWeHHeM SHEP MpopacTaHusa 
eee ee WM BCXO*KecTH HaOOMaeTCA YMeHbUIeHHe HHTCHCHB- 
12,4, 2— 15,3, 8— 18,0, HOCTH AbixaHua. 3 Ta61. 4 BuAHO TakxKe, 4TO B 
4— 21,3, 5— 27,3, 6— 35,9 mpollecce cylIKM NPOHCXOAMT 3HaYHTeJIbHOe pacxo- 
OBaHve CYXHX BellleCTB NMO“aTKAa Ha MKU3HETe- 
ATEJIbHOCTb 3epHa. Ilorepa cyxuxX BelllecTB IIpH CyllKe B Nepecuete Ha rKOKO3y 
coctaBuseT 0,15% BcyTku. Ec yuecTb, TOCyWIKka MpomosmKaerca OOnIUHO OT 3 
no 7 cyTOK, BejM4NHa MoTepu 
CyXUX BelleCTB OKaKeTCA O- 
BOJIbHO | 3HauHTeJIbHOH. J] nu- Usmenenne busHomorMueckux cBoHCTB KyKypy3bl pu 
TeJIbHOe BO3IeliCTBHe Ha Ky- ee Rees cyuke. (Temnepatypa TenmoHocuTeta 
KYpy3y TeryionocuTena ¢ TeM- , CKOPOCTb TeMMOHOCHTeIA 0,25 M/ceK) 


mepatypoH 50° He mpuBoyuso 


Ta6Oauna 4 


MutexcuBHOCcTb 


Bpema |Baaxnocth| Of¢prua AbixaHuA MO- 


. |BcxoxectTp 
Bo connate eae, S| mene LE ea | aL 
’ 0 0 TO BeulecTBa 
CKOPOCTb IIporpeBa MoywaTKOB~ - BE 
eae MW IpH Wporpese e 3814 24 35 25,5 
xa Gombuiord Komuecrna exo. i | fe | 1 | 48 | {a 
28 14,8 400 100 39,6 


OoqHOH Bomb. CoxpaHeHuto 
BCXOMKECTH 3EPHa KyKypy3bl ciocoOcTByeT TakKe CTpoeHHe MoyuaTKa, co3alo- 
iilee YCIOBMA CyWIKH, OTJIMYHbIe OT CYINKH TaKHX 3e€PHOBbIX KYJIbTyp, KaK 
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1a eal 


Ta6Oauua 9 


Buauanve TenvIoBoli CyDIKN 3epHa KYKYpy3bl pasiMyHBIX das cnesocTH Ha ee MoseBy!o 
BCXOMKECTh HW ypoxatHocTh (1957—1958 rr.) 


TlomeBan BCXOXKECTb, Cpegquuh ypoxat 3epHa npu 
Tepe renee % BJaKHOCTH ero 14%, u/ra 
asa cnenocTu mupu y6opKe by 
ha lg A CuHesbHHu- CrHeubHH- 
KOBO * Ozecca ** KOBO * Onecca ** | Ogecca *** 
KouTpoub (NOMHaA cresocTb) CyuiKa Ha 92,9 93,4 35,9 84,3 37,1 
Bosazyxe 
IlosqHAA MomOUHaA 40 79,3 86,7 34,6 35,2 36,0 
45 73,3 88,9 34,3 39,9 34,5 
BockoBaa 45 80,4 95,0 32,9 38,4 37,4 
50 83,7 94,8 33,9 pod) 35,6 
55 76,2 89,0 32,8 35,2 37,0 
Nonuaa 45 86,0 95,6 32,3 34,6 36,4 
| 50 89,5 94,5 34,3 33,0 37,6 
55 77,6 89,4 33,4 Bao 36,3 


* Hay4Ho-uccenoBaTebcki HHCTHTYT KyKypys3bl. ** Hayauo-uccneqopaTembcKult HHCTH- 
TYT CeeKWHH H TeHeTuKH. *** OjeccKaad OMbITHAaA CTAaHIMA. 


Milenula, powkb u Ap. Ilonyuennble pe3sybTaTbl CBMETEbCTBYIOT O TOM, 4TO 
TIpH BbiIOope TemNepaTyPHbIX PeXHMOB CYLWIKH KYKYPy3bl CylelyeT CTPpeMHTbCA 
K MHHHM@JIbHOBO3SMOXKHOH SKCNO3HIHH, YTO MOXKeT ObITh AOCTHTHYTO NyTeM 
yBeJIMYeHHA CKOPpOCTH UM TeMNepaTypbl TeMJIOHOCHTeIA. 

Jlanuble Ta6u. 5 noKa3biBaloT, YTO TeMmoBad cylika OOecMeunBaeT Nosy- 
yeHHe BbICOKOH NomeBoH BcxoxkKecTH. HaOmoxeHua 3a XO3AHCTBeEHHLIMU HU OnO- 
JOTHYeECKUMH CBOHCTBAMH pacTeHuM, TaKUX KaK BbICOTa pacTeHHH, BbICOTa MpH- 
KPelJICHHA HUMKHerO 3peoro WouaTKa, KYCTHCTOCTb, CpeAHee KOJIMYeCTBO TO- 
4aTKOB Ha OJHO pacTeHie, CpeqHHH HaMeTp UX, CpeAHHM Bec MU NPOLMeHT BbIXOJa 
3epHa — B HallHX OMbITaX CYWIeECTBeEHHbIX Pa3JIMUHH MeKAy MpOcyWieHHOH Ky- 
Kypy30H MH KOHTpoOvleM He MoKa3asIu. Takue Ke pe3yJIbTAaTbI NOJYYeHbI B OTHOLLEe- 
HHH ypoxmkalHoctu, aOcomoTHOrO Beca H XHMHYeCKOrO cocTaBa 3epHa. IIpu cTa- 
THCTHYeECKOH OOpa6oTKe NOJIYYeHHbIX pe3yJIbTaTOB MOrpeUIHOCTb MOJIeBbIX HC- 
CleqOBaHult He MpeBbillama 2,5%, a MAKCHMaJIbHOe OTKJIOHEHHEe MeKLY OTIeJIb- 
HbIMM MOBTOPHOCTAMH OlbiTa cocTaBAano 1,82 u/ra. 

Kak BuqHO “3 Ta6ul. 5, MOMeBaA BCXOMKeCTb, a TAK2%KEe MPOMYKTHBHOCTD ce- 
MAH He 3aBUcAT OT *a3bI yOopKku ru6puszHOK KyKypy3bl. Belcokad BulaxKHOCTb 
C€MAH pa3JIMUHbIX (a3 CeJIOCTH He OKa3bIBaeT OTPHIUAaTeIbHOrO BJIMAHHA Ha 
KauecTBO KyKypy3bl Mpu cyuike. Ilomyyenuble pesybTaTbl yKa3biBawoT Ha Wevsle- 
cooOpa3HOcTb jlaJibHeHWero H3yYeHHA BOMpOca WIA BbIABJICHAA BOSMOMKHOCTH 
HCNOJIb30BaHHA WIA MoceBa CeMAH HeWO3peBLUMX MOYATKOB KYKYPpy3bl. 

IIpumenenve cyllku Heqo3peBlieH KyKypy3bl MO3BOMT MpOU3BOAHTb Oosee 
paHHiolo yOopky JO HacTyNJIeHHA 3aMOPO3KOB, FyOUTeJIbHO BJIMAIOWLMX Ha Ce- 
M@HHble KayecTBa 3ePpHa B paliOHaX, B KOTOPbIX KyKypy3a He CO3peBaeT JO Nou- 
HOH cClevlocTH. 

Astopbl BbIpaxkaioT rayOoky1o OmarogapHocTb mpod. B. JI. Kperopuyy 3a 
WeHHY!0 TMOMOUIb, OKa3aHHylO Mp BbIMOHeHHH paOorTHl. 


Tlocrynuso 
23 VII 1959 
IMTHPOBAHHAS JIATEPATYPA 


1¢C.H. Bengepcxudk, T. HW. Kpetmepman u Op., Ipuem, OOMOJIOT, Cylika 
wu BeHTUJHpoBaHHe KyKypy3bl, M., 1955. * A. H. Penuu, Cywika w xpaHenHe ceman, 
M., 1957. %M.T. Foankx, Q@n3non0ro-GuoxHMHNuecKHe OCHOBbl! XpaHeHuA KYKypy3bl, 
Visn. AH CCCP, 1955. 4T. A. Kiesselback, Nebr. Agr. Exp. Res. Bul., 20, 
1922. %®S1llinois, Univ. Illinois Agricult. Experim. Stat. °° B. Tl. Ky3pmu- 
ues, H.H.Kyaemos, 3an. Xapbk. cempexoxossiictsennoro unct., 2, XapbKos, 
1955, erp. 77. ‘TF.11. Wixyce, Bras. c.-r. indbopm., Ne 1, 19, Ogeca, 1959. 8 JI. K. 
316enxo, Bor. xypu., 6, Ne3, 41 (1949). °®° B.A. Akopenxo, JI. P. Top- 
KunuCKas, Van. Bpicu. ya. 3aB., nuues. TexHol., B. 4, 14, Kpacnogap, (1958). 1° B.A. 
Axkospenko, JI... Atanac, Jl. P.TopxuncKkaa, Hap. Buicul. ya. sas., 
Tlumes. texuon., B. 5, 3, Kpacnonap, (1958). 4 T. Wl. JInrceuxo, ArpoOuonorua, 
M., 1952. 1B. A. Axopenuxko, JI. P. Topxuunckaa, Mss. Boicul. yu. 3ap., 
Timmen. texnon., B. 1, 18 Bull., 40th Ann. Report, 1926—1927. Kpacnogap, 1959. 
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Jloxxayn Akayemun Hayk CCCP 
1960. Tom 131, Nb 4 


—PHSHOJOTHA PACTEHHH 


®. JI. CKASKHH u H. M. POMHHA 
kK BONPOCY O MAPFAHILEBOM NHTAHMH PACTEHUN 
(I1pedcmaezeno axademuxom A. JI. Kypcaxosoim 17 XII 1959) 


Visyyenuio pom MapraHiia B %KH3HeJeCATeJIbHOCTH pacTeHHH MNOCBALLeHO 
6osbloe YCIO pa6oT COBETCKUX HM 3apyOeKHbIX yueHbIx ((7,%,8,77-19,7”) w mp.). 
YcTaHOBJeHO, YTO C MOMOMbIO MapraHlla yaeTCA NOBbIWAaTb ypO%Kalh MHOFHX ~ 
CeJIbCKOXO3AHCTBEHHBIX PacTeHHH (B HacTOAUee BPeMA MapraHleBbie yWoOpe- 
HHA TIPHMeHAIOTCA B pa3JIMUHbIX paHonax Halle CTpauHbi). 

OyHako uHOorga HaGuIOJaeTCH 3HaUHTeJIbHOe CHH2KeHHeE ypo%KaA pH BHe- 
cen Mapranua (%,11,12). B pa6orax Baacioxa (*) oTMeuaeTca oTpHaTebHOe 
ylelicTBve MapraHlia Kak Ha ypOxKal, TaK H Ha CaXapHCTOCTb CaxapHOH CBeKAJIBI. 
CuwkeHve ypoxkad Nox eHcTBHeM MapraHlla CBASbIBaJIOCb JIMIIb C KOJIMYECTBOM 
WOCTYNHOrO pacTeHHAM MapraHlila B NouBe. YiycKaslacb H3 BUHAY cNocoOHOCTb 
pacTeHH Hu30upaTeJIbHO OTHOCHTbCA K MMHePaJIbHOMY NMTAHHIO B pa3Hble Tle- 
pHOsbI ero OHTOreHe3a. 

JlelicTBue MapraHlla Ha paCTeHHA 3aBHCHT He TOJIbKO OT HaJIHUHA MOABHKHbIX 
cbopM MapraHlla B M0uBe H OT OHTOTeHe3a PaCTeHHH, HO H OT MeTeEOpOIOrHyeCKHX 
yCNOBUH BereTalMOHHOrO Nepvoga HU OT BaKHOCTH MoUBbI. TlocneqHuH BoMpoc 
Maso u3y4eH. Hapsany c NOIOKUTebHbIM JeEHCTBHEM MapraHla Ha 3acyXOycToH- 
4HBOCTb pacteHul (*,’,!*,1%) ormeyalocb HM OTPHUaTesbHOe ero JelicTBue ((?,°) 
Mu Jp.). 

Moet u3y4asin JelcTBve MapraHlla Ha AuMeHb copta Bunep mpu pa3MuHol 
BJlaKHOCTH MOUBLI H B Pa3sHble MepHOAbI erO OHTOTeHe3a. 

UccneqoBaHus NpOBOANIMCb HaMH B TeyeHHe WectTu smeT (1954—1959 rr.) 
BereTalHOHHBIM H NOJIeBLIM MeTOamu. O cTaqHHHOM COCTOAHMM pacTeHHli yc- 
JIOBHO CyAuJIH MO cTeneHu Wuddepenuualun KOHYCOB HapacTaHua. 3a Hayao 
II crayquv NpHHHMaJIH MOMeHT NOABJIEHHA Ha KOHYCe 3a4aTKOB KOJIOCKOB; Ha- 
yao II] — nosBaeHne ThMuHOUHEIX OyroOpKOB B UWBeTKaxX cpelHeli uacTH KO- 
jloca; Hayao IV — nosBuenue TeTpay B MbIJIbHHKaX IBeETKOB rvlaBHbIX WO6eros. 

Mapranell BHOCHJIH B MOUBy B Buse pactBopa MnSO, 3a 2—3 aH oO HacTyn- 
JIGHHA COOTBETCTBYIOWeH cTamuMH u3 pacueta 1,5 u 0,1 mr Mn ua | xr nous; 
IIpH BHEKOPHEBbIX MOZKOpMKax ucnob30BaH 0,001 N u 0,01% pacrBop MnSQ,. 
3a ONTHMAJIbHY!O B/axKHOCTh NOUBLI IpHHuMasmu 70% oT ee NOMHO BaroeM- 
KOCTH, 3a HeEJOCTaTOUHCe yBuIax%KHeHHe — Jo 12%. 

Hamu ucculeqoBasica MOAPO6HO BOLHbIi pexuM pacTeHUli: cOulan OBOZHEH- 
HOCTb, CBA3AHHAA HW CBOOOAHAA BOJa, BOMOYep2KUBalollan CNOCCOHOCTb TKaHeH; 
OCMOTHYeCKOe aBJICHHe KJIETOUHOTO COKa, TPaHCNupalluA; OKHCJIMTebHO-BOC- 
CTAHOBHMTEJIbHBIM PeKUM; YrvIeBORHbIi U a8OTHCTHIH COMeH pacTeHHii; coxepxKa- 
HHe HeOpraHHyeckux opm docdopa; »2xusHeECNOCOOHOCTh MbIVIbUbI; JHHAaMUKa 
POCTOBbIX’ NpOLeccoB, NMpOBoMIcA NoApoOubli anauiM3s CTpyKTypbi ypoxas pac- 
TeHHH. 

B pesyJIbTaTe HaM yJlasIOCb BLIACHUTb, YTO BKJIOUeHHe Mapranlla B OOM 
OOMeH BellleCTB B HEKOTOPble NepHObl pasBuTHA pacteHu OnarompusATHO orT- 
PakaeTcH Ha UX MKUSHEJEATEbHOCTH, CNOCOOCTBYeT NOBbIWEHHIO ypoxKaA 3ep- 
Ha. B apyrve Nepvoxbl Mapranel, BbISbIBaeT HapylleHue MeTaOovM3Ma pacte- 
HMM, CHHKaeT UX ypoxalt. 
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B padotax ®unka (*°) u Jposgopa (*) ormeyaetcs cbakT ycunenua noTpeb- 
HOCTH pacTeHuli B MapraHlle B HeKOTOpble NepHoybl HX BereTauHu. LIKonbHuK 
(**) BLICKasaJI MpemMONOXKeHHe, YTO B PasBHTUM pacTeHull, BeposATHO, CyULeCTBYeT 
Ba Nepvoya HavOoJ/Ible NOTpeOHOCTH HX B MHKPO3/IeMeHTAX: TepBbIli nepHoy, — 
panne (asbl pasBuTHA, BTOpOH — MOMeHT UWBeTeHHA — MVOLOHOWeHHA. 

Hawn uccuieqoBaHuA MoKa3aJIM, YTO B OHTOFeHe3e AUMCHA HMeIOTCH Ba He- 
puoxa HanOo/bileH OT3bIBYHBOCTH ero Ha MapraHUeBble No_KopmKn. [lepppiit 
mepvox — II (cBeropas) craqusa pa3sBuTHA, BTOpoli — Hauas0 cospeBaHUs 3ep- 
Ha (TaO1. 1). Mapraneu, BHeceHHbI mepeq II cranne pasBuTua suMeHA, cno- 
coOCTBOBAII yJIYYIWeHHIO BOAHOFO pexKuMa pacTeHHi, pocTy accumMusmupyroulen 
JIMCTOBOH MOBePXHOCTH, BJIMAJI Ha OKHCJINTeJIbHO-BOCCTAHOBUTeJIbHbIe Mpo- 
Weccbl; yIvJieBOAHbIM, a3OTHCTHIM COmeH, 


yayullat WuTanve pelpOYKTHBHbIX -Ta6auna 1 
OpraHOB, NOBbIWAaJ MPOWeCHT *H3HECHO- Bwauanne Mapranta Ha ypoxkatt sepua mpu 
COOHOH MbIJIbUbI, TO B KOHEYHOM UTOTe ONTHMaJIbHOM BilaxKHOCTH MOUBBI 


IIPHBeJIO K YBeJIMYeHHIO ypoxKan 3epHa 


Ha 14—19% u K yayullenuio ero Ka- SoELatOn 

yecTBa. pactTeHuh 
TlonoxutembHoe jelicTBHe MapraH- pong 

lla IIPH BHeCeHHH ero Nos co3peBaHve eo yy: 

OOBACHAeCTCA, BeEPOATHO, BJIMAHHeM Ha 

OKUCJIMTEJIbHO-BOCCTA@HOBHTEJIBHBIE MPO- eg puecenna mapranna 27,4 | 100 

Weccbl B pacTeHHLH. M3BecTHO, uTO Cpa3y EPnecenne mapraniia nepex 

*Ke MOcvie OMbLWIeCHHA WBeTKOB y 3J1aKOB —‘MoceBom i 28,7 | 105,0 

CKauKOOOpasHO BOSpacTaeT OKHCJUTEsIb- aaa nee he Ae 
= 5 - a ci ? 

HO-BOCCTAHOBHTCJIbHBIM =MOTeHLMAad, KO nepen IV craqnel 25.0 | 91.3 

TOPbIMd Ha TAKOM BbICOKOM YPOBHEe Jlep- nog, cospeBaHHe 3epHoBOK | 35,2 | 128,3 


XKUTCA HeECKObKO Auer (°). Mapranet, 

BHEC€HHbI B 9TO BpeMA (B MepBble NHH CO3PeBaHHA 3e€PHOBOK), NIpHHuMaA y4ac- 
THe B OKHCJIMTCJIbHO-BOCCTAHOBHTEJIbHbIX MpolleccaxX, BepOATHO, crocoOcTByeT 
cO3,aHHlo HavOovee OarOnpHvATHbIX YCJIOBMH WIA HasIMBa 3epHa. YpoxKalt 3ep- 
Ha B JaHHOM culydae NOX JelicTBHeM MapraHlla yBemMunBaeTCA 20 28% no cpaB- 
HeHHIO C KOHTPOVJIeM. 

Hamu oOHapyeu NepHod, Kora JONOJIHUTebHOe ero BHECeHHe OTPULLAaTeJIb- 
HO CKa3bIBaeTCA Ha BCeH KU3HETECATCJIBHOCTH pacTeHHH HW CHW2KaeT ypoOKaii 3ep- 
Ha Ha 10—60%. Stor nepHoy MposouKaeTcA C MOMeHTA COpa30BaHHA ThIYHHOU- 
HbIX OyropkoB (Hayao III cTraquu) H AO NomHoro PopmMupoBaHHA TeTpay B 
IIbIJIbHHKaX I[BeETKOB He TOJIbKO rlaBHbIX, HO H OOKOBLIX NOOeroB. PopMupoBaHHe 
TeTpay, B GOKOBbIX MOGeraxX AYMeHA MPOHCXOAUT No3xKe, YeM B TviaBHEIX. Eco 
“Ke JOOaBUTb Mapranell, Kora cPOpMUPyYIOTCA TeTPabl TOJIbKO B TvlaBHbIX M06e- 
Pax, TO pacTeHHA YrHeTalOTCA, CHWKAIOT ypoxwKali sepuHa. 

B cpaBHenuu Cc ApyruMu NepHosamu onTorenesa B III] craquio pasBuTusA yBe- 
JIMYMBaeTCA KOJIMYeCTBO CBOOOAHOH BOJbI H CHM%KaeTCA MpPOMeHT CBAZAHHON. 
Bovsbuioe KOJINYeCTBO CBOOOAHOM BObI, BEPOATHO, OGecteynBaeT Ooslee HOp- 
MaJIbHoe TeyeHHe MpolleccoB OOMeHa BelllecTB. SHaYHTeJbHOe yBeJHYeHHe CBA- 
3aHHOH BOLI NOX BMAHHeM MapraHla, BHeceHHoro Mepey III craquet, moro 
HeO/arOnpHATHO OTPa3sHTbcA Ha MeTaOosH3Me pacTeHHH. OZHOBpeMeHHO HaOuIO- 
J\aeTCA yCHJI@HHe OKHCJUTEIbHBIX (PYHKIMM KJIeETOK H CHY2KeHHEe KOJIMYECTBA BOC- 
CTaHOBJICHHbIX COeAHHeEHHH. 

_ B III craquio pasBuTusa y 31aKOB YCHJMBaIOTCA BOCCTAHOBUTeJbHbIe PyHK- 
lM KJIeTOK, CHH2KaeTCA VMHTeHCHBHOCTb OKHCJIMTebHEIX mpoweccos (*,*°). 
YcusIeHHe OKUCIMTEIbHbIX MpOWeccoB MO BJIMAHHeM MapraHlla, BHECeHHO"O Tle- 


peg III crave, mMoxwHO paccMaTpHBaTb Kak OHY M3 TlaBHbIX NPHYHH OTPH- 


WlaTevibHoro jelictBua ero. MoxHO NpesAMOJIOKUTb, YTO B WaHHOM CJIy4ae MBI 
WMeeM Je10 C yCHJIeHHeM HeMpoxyKTHBHOrO AbIXaHnA. OG STOM 2K€ CBHJeTedIb- 
CTBYeT yreBOJHbI u OeJIKOBbIM OOMeH OMbITHBIX PaCcTeHHH. Tlog jlelicTBueM 
MapraHla B 9TY CTauio HapyllaeTca cocdopHEili OOMeH pacTeHuli HB CTeOWAX 
pacTenuii HakallmBaeTca Oosblloe KOuIMYeCTBO HeOpranHyeckux (opm ocdopa. 
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IIpu HegocTaTOuHOM yBJIa2%KHeHHH MOUBbI B PasHble NepHObl PasBHTHA AY~ 
MeHA elicTBHe Maprantia Gouee ofHOCOpasHO. Mapranell He OKa3bIBaeT MOJIO- 
XKUTEJIbHOFO BJIMAHUA Ha yCTOMYMBOCTb pacTeHHH K NOYBeEHHOM 3acyxe Ha CTa- 
uu spopusanuu. IIpu sacyxe — ua II, Il] uw IV craquax pasBuTua Nog BuIMA- 
HHeM MapraHlla 3acyXOyCTOMYHBOCTb paCTeHHH MOBbIWIaeTCA HeE3aBHCHMO OT 
CPpOKOB M cnoco6os ero BHECeHHA. 


TAG P 


Bausanve Mapranila Ha ypo%Kal Np HeAOCTaTKe BOAbI B MOUBE 


O6umuh Bec 3epHa 


10 pacrennit 
Crayua c He- 
AOCTATOUHbIM BapuantT 
YBJIa*K HCEHHEM : 
Br % K KOHTD.* 
II Bes Maprania 6,7 68,0 
Buecenve mapraniia nepeg II cra- 
men 8,1 19,9 
Il Be3 mMaprania 6,0 59, 0: 
BueceHwe Mapranya nepex II cta- 
muen 7,3 TAS 
BuecenHe Mapranya nepey Ill cra- 
Tueu LS 76,8 
IV Bes maprautia 0 0 
Buecenne MapraHia nepeg III cra- 
muen 0,47 4,6 
Buecenue mMaprania mepeg IV cra- 
muett ARMS) 14,14 


* B xoutpose (70% BaaroemKocru nmousbl) Bec 3epHa 10,22 r. 
p 0 ’ 


IIpuuuHa momoKuTebHOrO pelicTBHA MapraHlla Ha 3acyxXoycTOMuHBOocTh 
3aKJOUaAeTCA, OUeBUHO, B H3MCHEHHH BOAHOTO pexKUMa pacTeHHH; B H3MeHe- 
HMM yrJleBOHOrO HW a30THCTOTO COMeHa; B COXpaHeHHH OOVIbIeH %KUu3HECTIOCOO- 
HOCTH MIbIJIbI[bl, UTO CMOCCOCTBYeT YBeJIHYeHHIO ypoOKaA 3epHa NOX BJIMAHVEM 
Mapranila NpH HeEOCTaTKe BOJbI B HouBe Ha 10—30% (Ta6.ur. 2). 


JleHunrpaycKHH rocyfapcTBeHHbI MefaroruyecKHi MHCTUTYT Tloctynusio 
um. A. VY. Tepnena 16 XII 1959 


IMTHMPOBAHHAA JIMTEPATYPA 


1B. B. BurkospeKkaa, San. Jlew. c.-x. uncr., B. 11, 69 (1956). ? 11. A. Baas 
cioK, Jl. . JlIenqeucxKaas, ITloupopegennve, Ne 6, 321 (1950). 3II. A. Baacwk, 
C6opH. MukposJieMeHTb! B CeJIbCKOM xXO3HicTBe M MequuMHe, Pura, 1956, ctp. I11. 
*®. H. Tomunukoscekuit, 3an. Benopycck. yuus., cep. xum., B. 8 (1956). 
°C. H. Tpo3nzo0B, Kang. gucceptauna, Ilyum«un, 1957. § ©. JI. Kanuuun, Bra. 
no @usvod. pact., Ne 4, 20 (1958). 710. E. Hopuuxkaas, CoOopx. Mukposmementbl B ceJIb- 
CKOM xosalicTBe M MequunHe, Pura, 1956, crp. 247. § A. B. Ile ate, Mukposmementet 
B C@JIbCKOM XO3HHicTBe HeyepHO3eMHOM Nosocbl, M3q. AH CCCP, 1954. °® A. T. Cuauu, 
COopH. MukpodsiemeHTbl B Ce/IbCKOM xossaiicTBe H MegquuMHe, Pura, 1956, crp. 327. 
0H. M. Oomuna, Yu. gan. Jlew. roc. neg. uct. um. A. VW. Tepuena, 192, 93 (1959). 
“ B.B. Wepauur, Coopx. Iipumenenve muxpoygo6penni, M., 1941, crp. 94. 
2M. A. Wkoapbuurx, Cos. Gor, Ne 6—7, 218 (1939). 13M. A. WKonpunuk, 
SHayeHwe MMKPOSJIeMeHTOB B XKH3HH pacTeHH wu B semmenenuu, Magy. AH CCCP, 1950. 
14M. A. WKomwbuuk, Tes. goxn. 3-ro Bcecor3H. cope. mo MHKposJieMeHTaM, Baxy, 
1958. 1G Bertrand, C. R., 141, 1255 (1905). 186A. Finck, Plant and Soil, 
7, 41956). Sete? Maze, 26. RESIGOMING Det O15) 
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Woknaagn Akagemun nayx CCCP 
1960. Tom 131, Ne 4 


PH3HOMOLH A 


Jl. K. ®POJIOBA 


BJIAAHHE KOBAJIBTA HA MOP®OJIOTHYECKY!IO KAPTHHY 
KPOBH KAPIIA 


(II pedcmaenreno axademuxom E. H. Ilaeaoecxum 12 XI 1959) 


H3yyenne Onosormueckol POH MHKPOIJIEMeHTOB MOKa3avi0, YTO OHH HMeIOT 
BaxKHOe 3HAYeHHE B XKH3HEHHBIX OTMPABJICHHAX KHBOTHHIX. M3 Gombuloro uUuCc- 
Ja U3y4YaeMbIX MHKPOIJIEMEHTOB OCOOCe BHHMaHHe OCOpaliiaeT Ha ce6A KOOauIbT. 
MspecTHo ero Moviox%kuTebHoe JelicTBue Ha BbICIWMX NO3BOHOUHbIX. On ycKopser 
pasBHTHe H CTHMYJIMpyeT POCT XKHBOTHBIX, MOBbIWaeT COMM OC6MeH BellecTs. 
(',*). Bausnne koOabTa Ha KpOBeTBOpeHHe ABJIAeTCA HanOoJIee BaxKHOM u HH- 
TepecHoH cTOPpOHOH Onosoruyeckoro JelcTBHA STOTO MUKpO3JIeMeHTa. 

Eme B 1932 r. Optex u Anzeprus (°) 3ameTHIM, YTO Npu BBeIeHHU KpbicaM. 
KOOaJIbTa MOBbIaeTCA YHCO SPUTPOUNTOB (c 8,5 mH JO 14,5 mau BI cm), 
a TakxKe KOsIMYeCTBO remoryic6uHa (c 13 yo 18—19 r B 100 cm® Kposu). Ilpu 
3TOM He MeHSAVICA OCObEM KPOBH, T. €. HaOwIOMalacb UCTHHHAA NOJIMUMTeMHA. 

J[aHHble STHX ONbITOB Obl B LasbHeHWeM NOATBEPKeHbI MHOFUMH aBTOopa- 
MH, B YacTHOcTH Kopanbckum uw Ue6aesckon (*) uv Beaxux (%). Tax, Beakux 
mNoKa3aJla, YTO Mp NOAKOpMKe OBelL HeOpraHHyecKkuM KCOasbTOM (14 mr ua ro- 
JIOBy B Hees) B TeyYeHve MepBoro MecAlla y ONbITHBIX HKHBOTHBIX P€3KO BO3- 
pacTaeT KOJIMYeCTBO 9PHTpOUNTOB (70 9 MH B 1 cm® KpoBH — mpoTus 6,4 mMaK 
y KOHTPOJIbHBIX) H remormo6uHa (g0 52% —npotus 38% y KOHTpOMbHBIX). 
Uncso0 seHKOUMTOB KPOBHM Y OMBbITHbIX XKHBOTHBIX CHW KaeTcA (70 7,8 THIC. 0: 
cpaBHeHnio c 11,2 ThIC. y KOHTPOJIbHbIX). 

HactToalan cTaTbA COepXKUT Pe3ybTATbI HCCJIEMOBAaHHA BJIMAHUA KOOaJIb- 
Ta Ha MOpdbovioruyecky!0 KapTHHy KpOBH Kapnia *. 

ONbITLI TpOBOANuCh Ha TOMOBUKaX Kaplla, cOfep2KaBlluxcA B OOVIbIUMX 
MpOTOUHbIX aKBapuHymax. Temmepatypa Bogb! Opiia 17°, comepxKaHHe KucIOopoqa 
9 mr/a. J[Ba pa3a B JeHb KapNOB KOPMHIM NOACOJHEYHHKOBBIM 2KMbIXOM. OnpiT- 
HbIM pbiOam (akBapnympl NeNe 2 vu 3) K NepBol, MeHbIMeH, MOPIMH KMbIxXa, 
noOaBsAsICA pacTBOp xJOpucToro KOOasbTa (v3 pacueta 0,8 mr na | xr pbiOpI B 
CYTKH), KOHTpOJIbHbIe pbb! (akBapuym Ne 1) nosyyann wKMpIX Oe3 MpuMeceli. 
AnaJIM3 KPOBH OMbITHbIX HM KOHTPOJIbHBIX PpbIO MPOBOAHJICA WBa pasa B HelewIO, 
BLICUHTHIBAJIHCb CpeqHve JaHuHbie No NATH pHiOam. Onpesensnccb cofepxanve 
remorio6vHa (remometpom Casiv) H KOJIMYeCTBO SPHTPOWMTOB HM JIeEHKOLWHTOB 
B 1 mm® Kposu (mpu MomouM cyeTHOH KamepbI Toma). Ha MasKkax Kposu (mocae 
HX OOpaGOTKH MeTHJIOBbIM CIHPTOM Hu OKpackH No Tum3a—Pomaxosckomy) onpe- 
femAsach JeikouNTapHan dopmyvia. IIpu oKpacke POpMeHHBIX 3/IeMeHTOB Kpo- 
BH HCHOJIb3OBa1acb MeTOmHKa, Npeznoxenuad I. I. Ponoger (?). 

M3 ta6n. 1 Bunno, ¥TO Moce WeCATHZHEBHOM MOMKOPMKH XJIOPHCTHIM KO- 
6aJIbTOM B KPOBHM OMBITHBIX PbIO MPOMCXOLAT CyMleCTBeEHHbIe H3MeCHEHHA: 3Ha- 
YUTEIbHO YBEJIMYMBAeCTCA KOJIMYECTBO SPHTPOMMTOB HU CHH2%KAaeTCH YCIO JevKo- 
IMMTOB, NOBbIWaeTcA cofepxKaHHe remorvicOuna. 

Hamu Onivia clelaHa MOMbITKa BbIACHHTb JWIMTeJIbHOCTb JeHCTBUA BBeeEHHOTO 
B OpraHH3M KoOaubTa. C STO Wesbio pbiOam B akBapuyMe Ne 2c 19 VI nepectanu 
laBaTb STOT MHKPO3S/IeEMeHT, MpOOJKaA CKapMJIHBATb eFO pbiOamM B akBapwyme 
Ne 3. B Teuenve MowyMecalla, WoKa JVJIMJICH ONBIT, y ppiO us akBapuyma Ne 2 


* B wactosmel pa6ote MpHBOsATCA cpesHHe JaHHble M0 OMHOMY OMbITy; pesyAbTAaTHI /Ipy- 
rHX OMbITOB aHaJIOrHUHEl. 
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Noi hone 


Ta6nauna 1 


M3meHeHue HeKOTOPbIX FreMaTOJIOTHYCCKUX mokasaTeen Kapila NO BJIMAHHEM KOOaIbTa 


AxBapuyM Ne 4 AxsapuymM Ne 2 Axspapuym Ne 3 


Jiata 


24 V 912880 | 321220 40 912880 |321220) 40 912880 | 321220 40 

aval 704000 | 184800 35 | 1816000 | 25400) 38 | 1332000 | 127000 35 
12 VI 520000 | 72000 35 | 1898000 | 9000} 35 | 1944000 | 40000 38 
15 Vil 686000 | 139000 38 | 1944000 | 6000} 42 | 1864000 8000 37 
IS) WA! 840000 | 118000 40 | 1808000 | 20000) 43 | 2288000 4000 441 | 
22 Nil 1128000 | 92000 36 | 2544000 | 18000) 40 | 1328000 | 418000 37 | 
26 VI 408000 | 462000 37 | 1432000 | 55000} 39 | 1992000 8000 41 
29 VI 472000 | 181000 45 888000 | 96000} 46 | 1520000 | 44000 44 

2 Vil 550000 | 445000 40 | 1406000 | 31000} 42 | 1800000 6000 42 


I] pumMeyaHue. 9—UYHCMO SPHTPOWMTOB, JI — YHCJIO JI@HKOWHTOB B 1 MM KpOBH, 
r — coffe p2kanne remorjo6uHa B MpOWeHTax 


a Own Ika 2 


Vismenenne selkKoWHTapHow opMysbI Kaplia Nog AelicTBueM KOOasbTAa 


AxspapuyM No 1 AxkBaphym No 2 AxBapuym NO3 
Jlata | 
JIM M n H JIM M u H JIM M t H 

PEIN SA ASO ts} fh eed 0 0,6 | 0,0 — — — — —_ = — —_— 
PMB SSE Sab ORS ORG IECO Re 9,8 || 0,9 OE | Sales Sle Olen ORO 
2) WAL SOs a) 3.0 JESCOME HNO ORCS Wists Es De (o) dleroe || Mo A(o) He Gla Koha” hae Te 
45 V1 | 92°6:|°6,6 | 0,8 | 0,0 91,44 7.2°| 4.01904" |'89,4 © 9.05) "I OEg 
AWW 14) 922 0F | 558 0,8 4 Os) 9074 CoA) ORY 1,8 | 90,6 S245 ORG 0,4 
220 NAe| 89), 50 95,0 0,2 it say || On Sean Ore 0,4 | 88,4 She ORS 1,8 
26 VI | 92,0] 6,4 OF5 tea Odes Os) aaa NSO) iA 6,,Oa|e 0 ZO) 
DSOVAE 92-6 al ibe2, 0,0 LOM OAS, Heya all Py toy | Babes sO SONG Tao 
PNW ASPA A | hfe} 0,8 S50) | Boo Tad Mh 40) ile toy Wy ith eat) | Oa” Den 


IIpumMeuaHue. JM—unCHIO AUMpOUMTOB B MpoweHTax, M—TO 2Xe MOHOLMTOB, 
ll — NOAMMOpMHOAepHbIX, H — HeEHTpomuvos. 


KOJIMYECTBO SPHTPOWMTOB MpOMOKaO OCTaBAaTbCA OOJIbIIMM, a JeMKOMUTOB — 
M@HbIUMM, SEM Y KOHTPOJIbHbIX pblO. 

V3 qaHupix Ta. 2 cleqyeT, YTO KOOAIbT BEISLIBACT CBU B JeHKOWMTap Hou 
Popmyvie, cllocoOcTByA yMeHbIIeHHIO YHCJ1a JIMMPOWHTOB HU YBeJIMYeHHIO KOuIN- 
YeCTBA MOHOLHTOB H HeHTPOMuOB; HHbIMH CJIOBaMM, KOOaMbT MOBbILaeT OTHO- 
CHT@JIbHO€ KOJIMYeCTBO ParowWTHpPyOUWA4X KOMMOHEHTOB KPOBH. 

Takum o6pa30Mm, HaMH NOATBep*eHbI Ha pblOax (KapM) NomyyeHHBIe panee 
PAQOM HcCJIeqOBaTesIeH Ha PyrHX XKHBOTHHIX JaHHbIle O JeHCTBHM KOOabTa Ha 
TemaTosloruueckve NoKasatTeH. KoOaibT, BBECHHbIM B OPraHH3M PbIObI Cc KOp- 
MOM, BbI3bIBa€T 3HAYMTeJIbHOe YBEJIMYeHHe KOJIMYECTBA SPHTPOWMTOB B KpOBH, 
MOBbItMaeT MpOleHTHOe COsepKanve B He remorm0OuHa MH CNocobcTByeT CHUxKe- 
HHIO YMCA JeHKOWMTOB. Kpome Toro, BBeqeHHe KOOaIbTa NPUHBOAUT K OTHOCH- 
TeJIbHOMY YBeJIMYeCHHIO YHCa ParolMTHPYWUA4X KOMMOHEHTOB KPOBH, 4TO MO- 
*KET CMOCOOCTBOBATb NOHM2KCHHIO BOCIIPHHMYMBOCTH PbIOBI K pxAy 3aOoneBaHnit. 

B cBa3H CO CKa3aHHbIM WeslecooOpa3Ho 106aBATb KOOaJIbT K PpalluOHy MOVIO- 
IM, BbIpallMBaeMOH B MNPOH3BOJCTBEHHbIX YCJIOBUAX. 

Tlocrynusio 


12 IX 1959 
igo a ene JIATEPATYPA 
iO)? ou ap, Yen. cosp. 6uon., 30,3 (6) (1950). 2°. T. Pomogen, Tp. Moc- 
pblOptysa, B. 2(1940), %M. HW. Bea kux, oka. BACXHUII, a. 5 (1953). . “BR. BR Ka 
BaJibc Ku a, MukpodsemeHTbl B XKM3HH pacTeHul M 2xHBOoTHEIX, M3y. AH CCCP, 1952. 
: B.B. Kopanpexul, B.C. 4We6aesnckasn, Yen. cosp. 6uon., 33, 2 (1952). 
J.M.Orten, F. A. Underhill, R.C. Lewis, J. Biol.Chem., 96, 11 (1932), 


984 


